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This magazine is published to promote 
sound thought upon and concerning 
industrial medicine and traumatic 
surgery. To that end it will contain 


Stidal 


The editors will exercise care in check- 
ing on the accuracy of data printed, 
but in all other respects articles and 
opinions of which expression is allowed 
are the opinions of their authors—the 
editors reserving in all cases the right 
to comment on the same, in the cur- 
rent or any subsequent issues, as they 





articles, news items, reports, digests 

and other presentations, together with Ld © 4 
editors’ comments. The editorial pol- 

icy is to encourage frank discussion. 

On this basis contributions are invited. Dm 


may be inclined. 
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Poisoning by Petroleum Distillates 


OISONING by pe- 
Previa distillates 


has been the occa- 
sion of some, but not 
many, case reports in the 
literature for years, and the subject is discussed 
briefly in the usual textbooks on occupational dis- 
eases. A ready American reference to chronic 
cases, which are the subject of discussion in this 
paper, is that by Octavius M. Spencer! (1922). 

In Ohio for the five years 1928-1932 the total 
numbers of cases reported by physicians were, an- 
nually, as follows: 3, 4, 2, 6, 5, respectively. These 
were variously designated by the reporting phy- 
sicians as gasoline, benzine, naphtha, petroleum 
spirits, petroleum distillates, etc. Care was taken 
to see that they were not confused with the aro- 
matic hydrocarbons—benzol, etc. Both types of 
occupational diseases are compensable under Ohio 
laws, provided they are reported within four 
months of the period of beginning disability. 

In my paper before the 19th Annual Meeting of 
the International Association of Industrial Acci- 
dent Boards and Commissions, September 26-29, 
1932, I referred to the fact that evidence is ac- 
cumulated to show that prolonged exposures to 
petroleum distillates, and particularly skin wet- 
ting, might be disastrous indeed. It is the purpose 
of this paper to report upon some of these cases. 

The occurrence of isolated cases where many 
are exposed carries little weight, and at least as- 
sumes unusual susceptibility, so that here I have 
aimed chiefly to describe series of cases which 
have occurred under the same exposure. 

It is interesting at this point to note that certain 
German authorities such as Rambousek* and Leh- 
mann‘ have actually recommended the substitu- 
tion of carbon tetrachloride for gasoline, and pre- 
sumably other petroleum distillates of low boil- 
ing point, upon hygienic grounds as well as free- 
dom from fire and explosion wherever such sub- 
stitution might be made. 


Definitions 


ed sermmner ee distillates include a number of 
hydrocarbons which will be defined according 
to American Standards Association’s tentative 
standards, and also Federal specifications. The 
former are: 


by 


EMERY R. HaAyuHurst, M.D., Ph.D. 
Consultant in Occupational Diseases, 
Ohio Department of Health 
Columbus, Ohio 


CRUDE PETROLEUM: A na- 
turally occurring mix- 
ture, consisting predomi- 
nantly of hydrocarbons, 
and/or of sulphur, nitro- 
gen and/or oxygen derivatives of hydrocarbons, 
which is removed from the earth in liquid state or 
is capable of being so removed. 

TOPPED CRUDE PETROLEUM: A residual product 
remaining after the removal, by distillation, or 
other artificial means, of an appreciable quantity 
of the more volatile components of crude petro- 
leum. 

WEATHERED CRUDE PETROLEUM: The product re- 
sulting from crude petroleum through loss, due to 
natural causes, during storage and handling, of an 
appreciable quantity of more volatile components. 

BENZINE: This term is archaic and misleading 
and should not be used. 

PETROLEUM NAPHTHA: A generic term applied to 
refined, partly refined or unrefined petroleum 
vroducts and liquid products of natural gas, not 
less than 10‘; of which distills below 347°F. 
refined, partly refined or unrefined petroleum 
(175°C.) and not less than 95°; of which distills 
below 464 F. (240°C.), when subjected to distilla- 
tion in accordance with the Standard Method of 
Test for Distillation of Gasoline, Naphtha, Kero- 
sene and Similar Petroleum Products (A. S. T. M. 
Designation: D 86) of the American Society for 
Testing Materials. 

GASOLINE: A refined petroleum naphtha which 
by its composition is suitable for use as a carbu- 
retant in internal combustion engines. 

PETROLEUM SPIRITS: (White Spirits): A refined 
petroleum distillate with a minimum flash point 
of 70°F. (21°C.) determined by the Tag Closed 
Tester in accordance with the Standard Method of 
Test for Flash Point of Volatile Flammable Li- 
quids (A. S. T. M. Designation: D 56) of the Amer- 
ican Society for Testing Materials or by the Abel 
Tester, with volatility and other properties mak- 
ing it suitable as a thinner and solvent in paints, 
varnishes and similar products. 

KEROSENE: A refined petroleum distillate having 
a flash point not below 73°F. (23°C.), as deter- 
mined by the Abel Tester (which is approximate- 
ly equivalent to 73°F. (23°C.) as determined by 
the Tag Closed Tester, A. S. T. M. Standard Meth- 
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od: D 56) and suitable for use as an illuminant 
when burned in a wick lamp. 

Gas OIL: A liquid petroleum distillate having a 
viscosity intermediate between that of kerosene 
and lubricating oil. 

FuEL O1L: Any liquid or liquefiable petroleum 
product burned for the generation of heat in an 
industrial or household furnace or firebox, or for 
the generation of power in a Diesel engine, exclu- 
sive of oils with a flash point below 100 °F. Tag 
Closed Tester, and oils burned in a cotton or wool- 
wick burner. Fuel oils in common use fall into one 
of four classes (not here specified). 

TAR, PitcH: These terms shall not be applied to 
petroleum products. 

PETROLEUM LUBRICATING GREASE: A combination 
of a petroleum product and a soap or a mixture of 
soaps, suitable for certain types of lubrication. 

OIL-SHALE: A compact rock of sedimentary ori- 
gin, with an ash content of more than 33‘; and 
containing organic matter that yields oil when 
destructively distilled but not appreciably when 
extracted with ordinary solvents for petroleum. 

ENGINE DISTILLATE: A refined or unrefined pe- 
troleum distillate similar to naphtha, but often of 
higher distillation range. 

Tors: The unrefined distillate obtained in top- 
ping a crude petroleum. 


Gasoline: Motor, United States Government 


OTOR gasoline shall be of one grade only. 
Federal specifications for certain of these 
substances are abstracted as follows: 

Gasoline: Motor, U. S. Government’—This gaso- 
line shall be of one grade only. It shall be vola- 
tile hydrocarbon fuel free from water and sus- 
pended matter, and shall be suitable for use as 
fuel in internal combustion engines. Distillation 
range—When the thermometer reads 75 C. (167 
F.) not less than 10‘; shall be evaporated. When 
the thermometer reads 200 C. (392 F.) not less 
than 90‘, shall be evaporated. When the ther- 
mometer reads 140 C. (284 F.) not less than 50‘, 
shall be evaporated. The vapor pressure at 37.8 C. 
(100 F.) shall not exceed 12 pounds per square 
inch. The vapor pressure shall not exceed eight 
pounds per square inch in tropical countries; in- 
termediate pressures in warm weather. Used as 
fuel for automobile, tractor, motor boat, and sim- 
ilar engines. 

Motor-Fuel V’'—Motor-Fuel V shall be of but 
one grade—a highly volatile hydrocarbon liquid. 
When the thermometer reads 70 C. (158 F.) not 
less than 10‘; shall be evaporated; at 125 C. (257 
F.) not less than 50‘, shall be evaporated; at 
180 C. (356 F.) not less than 90°, shall be evapor- 
ated. The vapor pressure at 37.8 C. (100 F.) shall 
not exceed 10 pounds per square inch. This speci- 
fication covers a grade of motor fuel which is suit- 
able for ambulances, fire engines, emergency ve- 
hicles, military and naval equipment, and for oth- 
er equipment under adverse conditions of starting 
and acceleration. 

Ether: Petroleum*—Petroleum ether shall be of 
two grades, A and B, respectively. Grade A should 
be composed solely of low boiling hydrocarbon 
distillates. It shall distill completely between 30 
and 80 C. (86 and 176 F.). Grade B shall distill 
completely between 30 and 65 C. (86 and 149 
F.). Neither grade to contain benzene hydrocar- 
bons. 
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Thinner: Paint, Volatile Mineral Spirits’—This 
specification covers that grade of petroleum distil- 
late known as “mineral spirits,” or “petroleum 
spirits” for use in paint. Distillate below 130°C. 
(266°F.) shall not exceed 5‘/. Distillate below 
(230°C. (446°F.) shall not be less than 97°/. It is 
frequently used in place of turpentine in thinning 
oil paints. 

Thinner: Paint (for) Semipaste Paints'’—This 
specification covers one grade of composite vehicle 
which contains, in one liquid, drying oil, drier, and 
volatile thinner. When mixed in any proportion 
with pure raw linseed oil (also specified), the re- 
sulting mixture shall be clear and shall show no 
separation of precipitation on standing 18 hours. 
Non-volatile matter not less than 50°7 by weight. 
Such preparations are sometimes called “thinning 
mixtures for paint,” “japan oil,” “paint oil,” “lin- 
seed oil substitute,” etc. 

Drier: Paint, Liquid''—Type I, for general use, 
containing lead. Type II, for special lead-free 
paint, containing no lead. This specification ap- 
plies both to straight oil drier, that is, material 
free from resins or “gums,” and to “japan drier,” 
that is, material containing resins or “gums.” 
Drier containing lead is to be preferred for gen- 
eral use. 


ERIES I—Leading case: White, male, Ameri- 

can, aged 48 (1923), married, two children 
(none dead), painter by trade. Parental history 
negative. Patient was the oldest of six children, 
viz., four brothers and two sisters. Only the his- 
tory of two brothers, who were also painters, is 
significant and will be referred to below. 

Patient passed employer’s entrance examina- 
tion February, 1919, for job in painting depart- 
ment of automobile assembly plant. His work was 
to take off fenders and small parts from traveling 
chain which had carried them through a tank of 
black enamel (specifications: Asphaltum 16-17%, 
linseed oil 22-24‘, , lead oleate drier 1-37, petro- 
leum distillate 62‘; ). An analysis by the Labora- 
tories of the Ohio Health Department showed the 
petroleum distillate or “mineral spirits,” used both 
as a cleaning fluid (degreaser) and enamel thin- 
ner, to be composed of “hydrocarbons similar to 
gasoline, 95‘, by volume distilling below 203°C., 
the residue being heavy mineral oil’”'*. (See ' 
Circ. No. 98, U. S. Bureau of Standards, Federal 
Specifications No. 16, For Volatile Mineral Spirits 
for Thinning Paints, revised January 2, 1923). 

Five men were employed in work similar to that 
of patient. A mechanical ventilation system was 
in operation but did not obviate strong odor of dis- 
tillates. The work quarters were rather small, 
while the amount of output was large and con- 
stant. 

Soon after first employment the patient was put 
to cleaning small parts in a tank of the cleaning 
fluid. After some months he was returned to the 
enameling process again. He was next put into the 
finishing room for one and one-half years, where 
vapors of the same distillate were much worse be- 
cause the temperature was kept from 98° to 104 
F. The work-day was eight hours throughout, 
with a half-hour lunch period; frequent overtime 
up to four hours—six days per week. The patient 
often worked eight hours at a time with his hands 
and forearms in the cleaner or enamel fluid sev- 
eral times a minute. He worked fairly steadily to 
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April 26, 1922, when he was forced to quit, owing 
to ill-health. 

Early in the work (1919) he developed a series 
of boils, other employees being similarly affected. 
The chief symptoms while at work were: smart- 
ing and running eyes, burning sensation in nose 
and throat, headache, dizziness, anorexia, nausea, 
sometimes vomiting, “naphtha jags,” nervousness, 
prostration, muscular twitchings, loss of strength 
(it became difficult to lift parts weighing as little 
as 25 lbs.), and gradual loss of weight from 138 to 
121 lbs. 

The patient’s physician had known him for 
years, and attested to his previous good health, 





Series I. Leading Case—Left: Appearance at Age 
25—Right: Same: Appearance at Age 40 (Central 
figure); Weight 138 Ibs. 


habits and steadiness. The patient visited the 
physician early in the above mentioned work, com- 
plaining of “rheumatism” starting in the back. 
Some other findings (above listed) began to ap- 
pear. Patient failed to respond to tonics, and one 
year after quitting work (i.e., in March, 1923) the 
physician reported: ‘He is little better—has lost 
his original vigor, slowed up, has an earnest desire 
to work and has tried several simple jobs but can’t 
do it. He is mentally depressed and worried. 
Prognosis unfavorable.” 

One of the patient’s former foremen, who had 
gone into business for himself, gave the patient a 


job for a few days (March, 1923) painting automo- . 


biles, but found he could work no more than 15 to 
20 minutes at a time, then he would stop and have 
to be reminded what to do. He was also too weak 
to work for more than a few minutes at a time and 
was uncertain of himself. He stated he could not 
make his hands go, his back got too weak to sup- 
port him upright, he “got so tired had to give up.” 

When I first saw the patient, March 26, 1923, he 
appeared listless, fagged out—a thin, rather pale 
man. He added to the above coterie of symptoms 
as follows: stiffness and pain in back, cold sensa- 
tions, attacks of diplopia. hearing poor and be- 
coming worse, cough with much sputum (several 
recent sputum examinations reported “negative’’), 
hot flashes, pains about heart, ankles swollen at 
times (but not at present). His weight was then 
121 lbs., temperature 98°F., pulse 104, regular, 
equal both wrists; hemoglobin 95‘, , Wassermann 


test negative. Four months after this time the pa-~ 


tient was allowed state compensation at total dis- 
ability for 44 weeks (already lost), for occupa- 
tional naphtha poisoning. 

AFTER History: On July 22, 1923, patient took 
up a part-time job as an assembler in a motor fire- 


truck factory, where he was not exposed to paints 
in any way. He was carried by state compensa- 
tion on a wage impairment basis for the next five 
and one-half years, or until Aug. 6, 1928. During 
this time his new employer permitted him to work 
as he felt able, which was usually about three to 
four days per week with, often, incomplete days. 
The Commission’s physician reported on Aug. 27, 
1928: “He gets weak spells, and has to lay off and 
loses much time. He is small and appears stupid 
and dull. He weighs 118 lbs. He is mentally in- 
competent and unstable, and is still partially dis- 
abled.”’ He continued to work part time until De- 
cember 31, 1929, when he was laid off, and has not 
worked since except about the house. 

PRESENT FINDINGS: I examined patient August 
24, 1933, at his home in an outlying suburban dis- 
trict. He is now approaching 60 years of age, height 
. ft. 7 in., weight 107 Ibs. (with light clothing), ap- 
pearance very thin, but appears agile; gait slow, 
measured; mentally fairly alert, well poised; some- 
what hard of hearing. Patient has been a home 
owner; used alcohol sparingly, never drunk; 
smoked cigarettes more or less since 25 years of 
age; used patent “tonics” off and on. No note- 
worthy illness prior to his exposure above de- 
scribed. 

PRESENT COMPLAINTS: Has frequent chilly sen- 
sations. usually when in bed; more or less palpita- 
tion with pain in heart region; had a syncopal at- 
tack about two months ago which however was 
the first for vears; becomes blinded on stooping 
over or on sudden rapid movement. Has a per- 
sistent cough and raises a good deal of morning 
sputum (has never suffered from hay fever or 
functional asthma). Has more or less headache 
with dizziness; likewise, tinnitis, especially at 
night. Weight has been as low as 104 lbs., with 





Same: Appearance at Age 59, or 10 Years after 
Last Exposure; Weight 107 Ibs.; Picture taken Au- 
gust 24, 1933 


corresponding weakness and loss of strength. No 
particular indigestion, but has some nausea with 
gurgling in bowels and pains in lower abdomen. 
Suffers from constipation with hemorrhoids, al- 
though without bleeding. Nocturia once per night 
for the last three years. Sleep is disturbed and 
not refreshing. Able to work about the house and 
yard and to use street cars alone. 

PRESENT PHYSICAL FINDINGS: Hair thin. Vision 
20/30th each eye (wears bi-focals), pinguecula 
and pterygium right eye, conjunctivae slightly 
yellowish; senile puffiness of both lower lids. 
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Hearing, right ear, nearly gone; left ear impaired; 
drum reflexes normal. Several molar teeth miss- 
ing; one pre-molar carious; lower incisors show a 
blue discoloration (on teeth, not in gums), some 
tartar, also breath odor; gums moderately re- 
tracted, somewhat purple in color; possible focal 
pyorrhea, but no tenderness or bleeding. Tongue 
rather coated. Pharnyx somewhat congested. 
Temperature 99.4° (outdoor temperature 88°). 
Neck, thin, and shows moderate carotid pulsations. 
The chest is emaciated, the skin showing several 
scattered red moles and prominence of veins below 
the left breast. Lung examination reveals nothing 
of significance; heart is rapid; the patient becomes 
dizzy and says he is made blind by holding his 
breath (by test) for 20 seconds. The abdomen is 
scaphoid but presents no abnormalities. Each in- 
guinal ring admits one finger tip. The skin of the 
buttocks is quite scaly; old hemorrhoidal tags pres- 
ent. The lower and upper extremities are less 
emaciated than the trunk. There are small super- 
ficial varicose veins in the legs. Both hand grips 
(dynamometer test) low normal. There is slight 
ataxia. 

The pulse is 106, soft, compressible and equal in 
both radials. The blood pressure (seated), with- 
out special exercise, is 123 82 in the right arm and 
132 90 in the left arm. The patellar reflexes are 
normal, but the abdominal and cremastaric are 
absent; there are no abnormal reflexes. Urine 
negative. Blood findings show hemoglobin 90°‘, 
gross appearance and clotting time normal; differ- 
ential count (‘, )—polymorphonuclears 70, small 
lymphocytes 15, large lymphocytes 12, transition- 
als 1, eosinophiles 1, basophiles 1. Sputum exam- 
ination for tuberculosis negative. 

OTHER CASES, SIMILAR ExposurRE: (a) The man 
whose place patient took (1919) had quit, so pa- 
tient said, because of “stomach trouble’; he later 
died. A fellow employee died with pneumonia 
within two days after ceasing work; another, who 
was a large, well-developed man, is now (March, 
1923) “skin and bones.” During the three years 
and two months which patient worked here, there 
were five different foremen of the enameling divi- 
sion, all of whom complained of symptoms similar 
to, but less marked than, the patient’s. Two of 
these foremen, when seen, reported that men often 
got into “trances” while working. The workmen 
rarely staved long, because of the health com- 
plaints suffered and the ill-repute of the job as a 
health hazard, but the pay was very good and on 
day-work basis. However, “work was speeded up 
to the limit.” The plant manager (March, 1923) 
told the writer that this work was an acknowl- 
edged health hazard, but that several experts had 
so far failed to solve it. However in May, 1923, a 
letter was received from the chief surgeon of the 
corporation stating that a new system for doing 
this work had been perfected which would “rem- 
edy all occupational hazards now existing.” 

(b) One of the patient’s vounger brothers (mar- 
ried, three children), who was also a painter, 
worked for five vears (1916-1921) at the same 
plant, but in the color varnish division where va- 
pors of turpentine and mineral spirits were the 
chief hazard (there being no material skin-wet- 
ting by same). This man died in 1929 at the age 
of 54 vears after being completely disabled for the 
last two vears. His impaired health seemingly be- 
gan with this exposure but was later contributed to 
by lead poisoning in another plant where he 
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worked several years in the paint department, 
painting and sanding lead coats. His case was 
carried as one of total permanent disability due to 
“lead poisoning” by the Industrial Commission 
until his death, when further benefits were 
awarded his dependents. 

(c) In July, 1924, my attention was called to 
another case of exactly similar character to the 
leading case herewith in another employee of this 
same enameling process using petroleum naphtha 
as a cleaner and enamel thinner. Here the work- 
man was exposed less to skin wetting, but had the 
added exposure of inhalation of spray. The work 
was carried on only at night in a rather small room 
which also contained the endless chain-dipping ap- 
paratus as above described. The men were still ap- 
plying the first coat by dipping the parts by hand 
in a tank of enamel at a temperature of 88°-90°F. 
The parts were next baked in an oven heated to 
000° F. Thereafter the parts were sprayed while 
still heated to 150°-200°F. This produced exces- 
sive smoke and odor, chiefly due to the linseed oi! 
and asphaltum content of the enamel. Despite a 
powerful system of artificial ventilation, this work- 
man found it necessary to discard his mask because 
his glasses became so obscured that he could not 
see. The chief hazard again was the dipping of 
the right hand and forearm into the black enamel 
solution for one to three hours at a spell. 

The chief symptoms began with respiratory com- 
plaints: coughing, spitting up of black chunks, and 
pains in the chest. There were attacks of dizzi- 
ness, frontal headaches, occasional “jags” (which 
were common to all the men), loss of 15 pounds 
in weight and progressive weakness so that, al- 
though he was transferred to lighter jobs, he had 
to quit because of loss of strength. When seen, 
this patient appeared somewhat anemic, with a 
yellowish tint; several sputum examinations were 
negative. He had considerable dyspnea but no 
rales. His temperature was normal. He com- 
plained of dizziness and headache. His physician, 
who had known him for 30 vears, vouched for his 
previous good health. 

Of the five men on the job, two had worked one 
vear. one had worked two years, one had worked 
three years. The patient under investigation had 
worked one and one-half years. 


ERIES II—LEADING CASE: White, male, Ameri- 

can, aged 31 (1931), married, three children 
(none dead). shingle-stainer by trade. Family 
history negative (?). 

Patient’s work consisted in submerging wood 
shingles up and down by hand in a tank of shingle 
stain, varving as to pigments* used (never in dust 
form), but (of interest here) the vehicle consist- 
ing of petroleum naphtha one part, and kerosene 
two parts. In the case of darker colored stains, 
creosote might be added in the proportion of 1% 
quarts to 10 gallons of total mixture (therefore 
about 4°7). The hands and arms, nearly to the el- 
bows, were soaked in the mixture, and the vapors 
arising were directly inhaled. While the building 
was of brick construction and the workroom was 
large. there was no artificial ventilation of any 
sort, no hoods or other protection. Even room 
ventilation was by windows and a door on one 
side only. There was no heating in the winter 
time. Four or five men worked at this process on 


* Zine oxide, lamp black, 


burnt umber, chromium oxide; lithophone; also 
linseed oil might be added. 
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a piecework basis. Three or four others applied 
stain, similarly prepared, by a brush method. The 
work hours varied from six to 14 per day, depend- 
ing on orders to be filled. 

Patient worked at trade in present plant for 11 
months when about August 15, 1931, he began to 
suffer from diarrhea, prickling of the skin, numb- 
ness attacks, vertigo, gastric disturbances, weak- 
ness and loss of weight. He continued to work un- 
til October 17, 1931, when he was compelled to quit 
because of ill-health, and called in a physician who 
recorded on that date: Pulse, 110, temperature 
100°F., respiration increased, paresthesia, lumbar 
pain, restlessness, insomnia, diarrhea, gastric up- 
set, cardiac disturbances and headache. His color 
was rather sallow. Urine examination negative. 
The patient told him that soon after he started 
work he began to have irritation and rashes on 
his hands and arms, also inflammation of the eyes. 
followed after about three months with headaches, 
sore throat, bleeding gums and diarrhea attacks. 
His fingers, hands, and forearms would get numb. 
He had lost weight from about 170 to 130 lbs. He 
had enjoved good health previous to the present 
employment. He reported that other employees at 
the same plant were similarly annoyed. His em- 
plover at this time claimed that the patient was 
really suffering from an attack of flu; there was, 
however. no epidemic of same in the vicinity at the 
time. 

I first saw the patient on October 21, 1931, at 
which time he did not apear sick. However, his 
pulse was 92, temperature 99°F., respiration-rate 
normal. He had a slight cough, tongue coated, 
mouth condition in general good, throat injected 
(possibly from cigarettes), tonsils negative. There 
was complete absence of knee jerks, but the pu- 
pillary reflexes were normal. He complained of 
pain in the abdomen with cramps at intervals al- 
though local examination was negative. His wife 
said that he slept little, and kept talking and 
shouting in his sleep. He had little appetite, was 
very nervous and worried, particularly about los- 
ing time from work. Hemoglobin 90% and differ- 
ential count (°): polymorphonuclears 66, lymph- 
ocytes 20, mononuclears 7, eosinophiles 6, baso- 
philes 1. No stippling. 

October 28, 1931: Condition the same. Temper- 
ature 99-100 F. 

October 29, 1931: Patient developed marked 
heart irregularity, which stopped promptly upon 
administration of digitalis. That same afternoon I 
called at the patient’s residence and found him im- 
proved but still complaining of weakness, some 
coughing, occasional pain in the abdomen, sharp 
pains in the liver region, an indifferent appetite, 
with two or three nights of fair sleep followed by 
a night of restlessness. No headache remained, 
bowels normal. Pulse was 88, temperature 97.4°, 
respiration normal, circulation in feet poor, ten- 
derness over gall bladder region, tongue badly 
coated, skin slightly jaundiced. 

During November, 1931, an internist was called 
in, who reported a continuance of the same symp- 
toms and physical findings. Laboratory tests 
proved essentially negative. His diagnosis was 
guardedly given as chronic naphtha poisoning. 

February 2, 1932: Patient still disabled, general 
weakness, no material increase in weight. State 
compensation had been allowed. 

July 3, 1932: Patient has slowly improved. Has 
been caried as a total disability to this date. Com- 
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pensation reduced by one-third to November 27, 
1932. 

November 18, 1932: Patient seen by internist 
sent by the Commission who reported as follows: 
his arms and legs give out; occasional attacks of 
dizziness; he feels peculiar at times; symptoms are 
in the main subjective; suggest that patient be 
placed on reduced compensation and urged to se- 
cure suitable employment. Accordingly, compen- 
sation was reduced to $5.00 per week. The patient 
still continued to insist on his inability to work, al- 
though he admitted his condition was much im- 
proved. Reason: syncopal attacks upon all work 
efforts. 

April 18, 1933: Patient called at my office, when 
I found his weight to be 160 pounds. He was appar- 
ently normal in appearance, but complaining of 
night sweats two or three time a week, faintness 
attacks, knees giving out, coughing at night but 
no expectoration, soreness in chest and over liver 
region, dyspneic attacks, nightmare, headaches 
“all the time,” aching in legs, could not stay in one 
position any length of time, weight varying 
from 142 to 160 pounds within three to four weeks’ 
time, bowels varying between constipation and di- 
arrhea, nocturia three or more times nightly, eas- 
ily irritated, etc. Patient considered that he was at 
his best now. Physical examination revealed slight 
cough at intervals, heart rates 120 per minute in- 
creased to 144 on moderate exercise, returning to 
112 after three minutes, respirations 28-30, breath- 
holding 25 seconds, sensitiveness of abdomen, pa- 
tellar reflexes absent, blood pressure before exer- 
cise 124/80, after exercise 118/78; mental condition 
calm. A very complete laboratory investigation 
was ordered, which was carried out at the Uni- 
versity Hospital. This included electro-cardio- 
graph, blood findings, basal metabolism, urine, and 
x-ray of the chest. These were reported April 23, 


_ 1933, as entirely negative except that the heart 


rate was 90, regular. 

In the meantime I examined the patient at his 
residence, where he was working a small home 
garden on April 20, 1933. Noted an occasional un- 
productive cough, blood pressure (after rest 116/ 
70, pulse 104, breath-holding 23-24 seconds. He 
complained of weakness in the knees and blind 
spells on work effort. 

April 27, 1933: Patient called at my office. Pulse 
110 (after rest). He was still drawing $5.00 per 
week compensation, and wanted to go to work if 
he could but feared he could not. Despite his com- 
plaints and rapid pulse, I advised outdoor work 
without heavy lifting or prolonged strain, cessa- 
tion of compensation, family care by Red Cross, 
and tried to convince him of the necessity of self- 
confidence. I considered him a complete neura- 
sthenic at the time—left that way, however, by 
the effects of prolonged absorption of petroleum 
distillates. 

October 3, 1933: Patient has been slumping for 
the past several weeks. His physician sent him to 
a radiologist who, September 20, 1933, reports: 
“Considerable fine infiltration of both lungs which 
looks mighty suspicious of beginning tuberculosis.” 
Patient has lost some weight, complains of numb- 
ness and prickling sensations in hands and arms, 
general skin sensitiveness, rather marked short- 
ness of breath, chilly sensations with night sweats, 
considerable cough with some expectoration (re- 
peatedly reported negative for tuberculosis), 
weakness in the knees in attempting fairly long 
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walks, so that had to give up an attempt at squirrel 
hunting. 

OTHER CASES, SAME ExposuRE: (a) The above 
case could not stand by itself as an occupational! 
disease. It is particularly important, however. 
because it brought out the following: The patient’s 
father-in-law, aged 49 (1929), formerly a farmer 
and carpenter in good health, worked for six 
months at the same plant as a shingle-stainer 
when he quit, so he claimed, because of ill-health 
which he laid to the absorption and inhalation of 
the staining solution. He was working in the 
darker stains containing a low percentage of creo- 
sote in the naphtha-kerosene mixture. His symp- 
toms were constant skin itching, occasional rashes 
and nervousness. No bowel disturbances. Afte 
some months he again went to work in the same 
plant (1930), when he quit after two months be- 
cause of the more marked return of the same 
symptoms. During this period he worked on light- 
colored stain containing no creosote. After a few 
weeks’ lay-off he again tried the same job but 
worked only one and one-half days when he quit 
because of marked dermatitis. This disappeared in 
the main, very promptly, but was followed by gen- 
eralized pruritis and frequent recurrence of a low 
macular dermatitis on the arms. 

I saw this patient first October 18, 1931, when 
he was still complaining of the same symptoms, 
although he appeared normal. He had been put 
on State compensation. From superficial observa- 
tion I discovered the case as one of malingering or 
neurasthenia. 

This man again called on me, September 26, 1933, 
having, in the meantime, made the rounds of eight 
or 10 physicians, including several specialists. He 
had drawn a small amount of State compensation 
to September 3, 1932, when this was stopped. His 
symptoms were still typically neurasthenic, with 
a great deal of complaint of generalized pruritis 
and restlessness. 

(b) Son of the above case (a), aged 27 (1930), 
single. Worked at the same place for one and 
one-half vears, when he quit because of general 
ill-health, principally insomnia, nervousness, pru- 
ritis, parethesias and occasional skin rash. No 
bowel disturbance. While the pay had been good 
he had preferred to take up insurance work at 
which he was now employed. He had not filed 
claim for compensation. 

I next saw this young man on January 27, 1933, 
when he called upon me, stating that he had been 
emploved in the same plant for the past four and 
one-half months but that he had just quit because 
he was suffering from sleeplessness, chronic head- 
ache, pain in the eves, loss of appetite, constipation, 
“crawlv” skin, and nervousness. He was next em- 
ploved for a time by the City Relief Division. On 
September 26, 1933, he was still complaining of the 
same symptoms, and claimed loss of weight from 
165 to 145 pounds. He is now under State compen- 
sation. 

(c) Another employee, aged 27 (October, 1931), 
married, no children, still at work as a brusher, 
was complaining of the usual protean symptoms. 
He continued to work until December 23, 1931, 
when he quit because of symptoms described by 
still another physician as “weakness, gastric 
cramps, eve strain, vertigo, insomnia, constant 
headache, cramps in legs, dental caries, very nerv- 
ous, and anorexia.” 

On August 1, 1933, this patient had not worked 
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since quitting his job December 23, 1931. He had 
been seen by several physicians and an internist 
employed by the Commission. He has been carried 
on partial State compensation to date. He claimed 
loss of weight from 155 to 134 pounds. He did not 
appear materially sick on first observation, but he 
had the usual complex of neurasthenic symptoms, 
which in themselves fluctuate greatly from week 
to week. “Whenever he thinks he is well, he suf- 
fers a prompt relapse.” It was noted that his hand 
was very moist in shaking hands. 

On this date, August 1, 1933, he was seen by 
another internist to whom he was referred by the 




















Series II. (Case C); 22 Months after Quivting Job; 
Still Disabled; Picture taken October 2, 1933 


Industrial Commission. I am indebted to this in- 
ternist for the following additional report: Age 
29; cold, sweaty hands and feet; reflexes moder- 
ately exaggerated; diarrhea two to four times 
daily; tender abdomen; potential inguinal hernia: 
sensory system tests normal; gums recessed and 
tonsils badly infected, throat injected, teeth in 
fair condition; urine negative (two specimens) ; 
Wassermann negative; blood pressure 112/72; 
hemoglobin 80‘,, red cells 4,100,000, white cells 
6.200, differential count: Polys 54, small lymphs 
42, large Imphs 2, mononuclears 2. Heart and 
lungs negative. Reflex emptying of stomach about 
normal. 

His physician reported his findings to the In- 
dustrial Commission, August 14, 1933, as: gastric 
cramp (not from indigestion), anorexia, conjunc- 
tivitis. easily exhausted, weak, lost weight, in- 
somnia, constant headache, dental caries (low 
resistance, gums easily infected), diarrhea at va- 
rious times, secondary anemia, hands and feet per- 
spire, vertigo, pruritis. On September 12, 1933, 
the same symptoms prevailed, as well as dizzy 
spells; “patient is becoming cachectic.” On this 
same date his physician reported the findings of 
many blood cells in the urine which, he said, had 
not been a constant finding. And on the same date, 
an outside laboratory reported hemoglobin 68, 
red cells 3,705,000, white cells 11,700, differential 
count (‘~): polys 70, small lymphs 20, large 
lvmphs 6, mononuclears 1. 

October 2, 1933: I saw patient at his residence 
on this date. He was seated on the front porch and 
apparently in no immediate distress. He felt that 
he was improving, but stated he could maintain no 
continued effort at anything. The palms of his 
hands were very moist. His complaints were: 
chilly sensations with sweats, cardiac pains, and 
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pains in the back and legs, pruritis, continued 
headaches with dizziness, some recent painfulness 
of urination, about one good night’s sleep per week. 
His appetite varied greatly. He stated that he 
had worked about two years at brushing the stain 
on shingles, not dipping shingles, so that this ex- 
posure had been chiefly to the inhalation of vapors. 
His work varied from six to 14 hours per day. His 
onset symptoms had been headache, dyspepsia, 
pains in the calves of the legs, general pruritis. 

(d) September 26, 1933: Another employee, 
brother to (b) above, aged (about) 33, has worked 
at this plant for several years, but has been in the 
shingle staining process for only the past vear. He 
presents the same complaints, but has less expos- 
ure because work has been more irregular. He is 
still so employed. 

(e) Another employee, aged about 50, was simi- 
larly disabled in 1930, after about six months’ 
employment. He was given State compensation, 
and left the state. 


ERIES III — LEADING CASE: Female, aged 20 
(summer, 1931), single, born in Ohio, of na- 
tive parents. Height 66 inches, weight 158 lbs. 
Completed second year high school. “Always pre- 
viously healthy.” Stock-clerk in art works about 
two years, then assigned, with five other girls, the 
task of cleaning metal trays with petroleum naph- 
tha to free same of dirt and grease preparatory to 
enameling. The trays were dipped in a can con- 
taining several gallons of the naphtha where the 
patient scrubbed them with a cloth. She was thus 
exposed to skin absorption and inhalation of va- 





Series III. Leading Case—Left: at Age 19, Before 

Exposure, Summer 1931; Weight 158 Ibs.—Right: 

Same: at Age 20, Four Months after Ceasing Ex- 

posure of Five Weeks, November-December, 1931; 

Weight 92 Ibs.; Picture taken May, 1932. (Patient 

lost about 25 Ibs. more weight in the course of the 
next four months, or down to 67 Ibs.) 


pors. Patient was the only “washer,” the other 
girls doing the drying. Patient worked eight and 
one-half hours daily, Saturday five hours; over- 
time to 7:30 P.M. “quite a number of evenings.” 
Began such work the latter part of November, 
1931. Work was in closed room without ventila- 
tion. Total exposure, about five weeks. 
Symptoms began with eyes smarting, throat 
burning, drowsiness, loss of appetite. Noticed head- 
ache almost from first dav, also nausea and gen- 
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eral tired feeling. Laid off January 1 to 3, 1932, 
with acute throat, “different from any she had 
ever had.” Returned to work January 4; remained 
to January 7, when severe headache, weakness, 
nervousness, involuntary muscular twitching and 
near-collapse compelled cessation from work. Four 
physicians who saw her, one until about February 
7, 1932, were told of gasoline or naphtha exposure 
but hesitated to diagnose the case. The consensus 





Same: at Age 21; Picture taken August 27, 1933, or 
Five Months afver Recovery Began; Health Appar- 
ently Restored; Weight 140 Ibs. 


of medical opinion seemed to be that the girl had 
developed an acute psychosis—possibly post-infec- 
tious (following sore throat). The family physi- 
cian reported that she lost her mental faculties 
after a few days and remained so until he was dis- 
missed from case (February 7). 

Her parents then removed her to a “rational 
living” rest home in a neighboring city because, 
they said, medical opinion was that rest and proper 
food offered the only hope in the case. Here she 
was without medical care. She grew worse, but 
remained at the place until about May 1, 1982, 
when she was brought back home and another 
physician saw her. He found her greatly emaci- 
ated, weight 92 lbs., with severe headaches, insom- 
nia, extreme nervousness, mentality “somewhat 
aifected.” She also complained of sore mouth and 
throat; she had continual spitting of slimy saliva 
with occasional vomiting of large quantities of 
mucus. The bowels were very loose. She had 
involuntaries when she stood up. She was unable 
to eat or drink while standing or to take nourish- 
ment except while lying down; anorexia was 
marked. Some temperature at times. Urinary 
suppression two or three days at a time. 

June 25, 1932: A record on an official form re- 
ported: sore throat, and mouth, headache, no con- 
trol of muscles, complete loss of appetite; sore 
hands. 

July 18, 1932: Her physician reported (in addi- 
tion): constant working of phlegm from stom- 
ach, vomiting, marked loss of weight. 

August 2, 1932: Her physician reported: spit- 
ting and vomiting of mucus continues; mouth and 
throat have exceedingly foamy spittle. (The 
mother later stated that long tough strings, or 
bands, of mucus were pulled out of mouth and 
throat “every little while” by wrapping same on 
a cloth). Diarrheic stools, three to eight times a 
day, often involuntary. Choreiform movements 
at times; strong sedatives to produce sleep; must 
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be cared tor like a child; has recently had large 
gatherings of pus on face and hands which are now 
peeling off with large patches of skin. Patient’s 
weight 85 _. 

Septe mber 5, 1932: Diarrhea, six to eight invol- 
untaries ieity. Eating better, but weight decreas- 
ing; can’t be moved for trip to hospital. 

On September 15, 1932, I examined patient at her 
home, securing additional findings as follows: 

FamMILy History: The patient was the older of 
two children—the other a brother of 17, living and 
well. Father and mother living and well. Father’s 
father died at 50 years (typhoid fever); father’s 
mother living at 80 years. Mother’s parents both 
living and well. 

Past ILLNEss: Usual children’s diseases without 
complications. Had pneumonia of moderate sever- 
ity when 7 to 10 years of age. Always well, and 
in robust health otherwise. 

PRESENT ILLNESS: Menstruation stopped Decem- 
ber, 1931; appeared only once or twice to date; 
Wassermann (and associated tests) negative; in 
recent past, unable to talk for weeks or to sign 
her mark to official papers. Hair came out mark- 


edly. Diarrhea, which began July 4, 1932, is now 
much better; abdomen formally tender: hands 
burned. 


PRESENT CONDITION: In bed, greatly emaciated, 
weight about 70 lbs. (it decreased to about 65 lbs. 
in the next few weeks). Skin dry, shriveled; heal- 
ing sears of recent infections on face, hands, and 
left shin. Answers questions in monosyllables, 
mentally semi-stuporous. Complains that feet 
burn, but are not tender; hands burn only slightly. 
Headache all the time. 

Sealp and hair normal; desquamation on hands 
and neck. Pupils somewhat dilated (eyes not tested 
for vision); coular reflexes normal; lids pale. Ears, 
mastoids and nose negative. Lips pale. Teeth 
show some caries with marked tartar deposit (had 
fine teeth before present illness) ; some dental in- 
lay noted. Gums somewhat retracted, some pyor- 
rhea. Tongue coated, fissured, slightly tremulous. 
Tonsils somewhat enlarged, but not inflamed. 
Pharnvx somewhat injected; voice husky (only 
able to talk for past six weeks). Neck negative 
(except emaciation and skin desquamation). 

Chest flat, spices sunken; there is great emaci- 
ation of thoracic wall; also limited expansion- 
breath sounds barely audible; breasts appear com- 
pletely atrophied. Heart rapid, normal otherwise. 
Abdomen and pelvis scaphoid; normal otherwise. 
Kidnevs now functioning normally (several urine 
examinations reported negative). Slight inguinal 
adenitis. Rectum somewhat prolapsed; old tags 
of hemorrhoids; healing bed score scar on right 


buttock. 
Lower extremities greatly emaciated; arches 
high but some foot-drop (disuse). Hands, wrists 


and fingers show scaling with redness; nails nega- 
tive. Radial pulses equal, rate 120. 

Reflexes: patellar exaggerated; balance nega- 
tive or absent. 

March 16, 1933: Her physician reported: skin on 
entire body, especially hands to elbows, still very 
dry and scaly; mental condition still impoverished. 

4 UATER HIsToRY (from patient and parents), Aug. 

1933: Began to mend rapidly in March, 1933. 
yer became voracious, strength and weight 
increased rapidly, was able to do light work about 
house in April. Went to work, nine hours daily 
(50 hours per week), in a glove factory about 
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June 15, 1933, where she is now employed except 
that the NRA has reduced hours of work to eight 
per day and maximum of 40 hours per week. She 
sews wristbands on cotton gloves, using an electric 
sewing machine, piece-work. 

Now feels entirely normal. 
142 lbs. a few weeks ago). Only remaining com- 
plaints: skin of hands sensitive; feet swell at 
times; six teeth have had to be filled, while a low- 
grade abscess about a lower right molar has been 
lanced three times and is still under observation. 
Teeth, however, appear excellent, none missing. 

Further examination shows tonsils more or less 
visible with slight anterior cervical adenitis (no 
tenderness). Lungs, heart, abdomen negative. 
Patellar reflexes slightly exaggerated. Pulse 68, 
regular and equal in both wrists; normal response 
to (light) exercise. Hand grips, breath-holding 
and other strength tests normal. Blood pressure: 
right arm 112/72; left arm 110/78. Hemoglobin 
100°7.. Blood smears show reds and whites normal. 
Differential count (‘%): polymorphonuclears 50, 
large and small lymphocytes 41, large monocytes 
6, eosinophies 1, basophiles 2; clotting time normal. 
Urine negative. Mentality tests entirely negative. 

SIMILAR CASES, SAME ExposurRE: (a) The five 
other girls working with patient during her five 
weeks of naphtha exposure also complained of 
symptoms similar to patient, but not so marked. 
They did not have their hands and forearms wet 
in the naphtha. Their task was to wipe, arrange 
and stack up the trays after patient scrubbed them 
in the naphtha. They were also not directly over 
the can of cleaning naphtha, and evidently did not 
breathe the vapors in equal concentration, but pa- 
tient said the whole room smelled strongly of the 
vapors of naphtha. 

(b) A young man, aged 19, who was put on to 
take the patient’s place, when she was forced to 
quit (January 7, 1931), worked for two weeks, 
when he experienced similar symptoms which be- 
came so marked that he was compelled to give up 
the work at the end of that time. He was disabled 
for about two months, but was up and around 
most of this time during which, according to wit- 
nesses, he frequently acted and talked as though 
he were drunk. He eventually recovered and re- 
turned to work at another job in the same factory. 
The job in question—washing metal trays in naph- 
tha—was discontinued when this young man be- 
came disabled. 


Weight 140 lbs. (was 


ERIES IV—SrIGniFIcAnt CAsEs: 1. This case 

has been referred to me by Dr. Ira S. Wile. 
New York City. Male, white, American, aged 26 
(1933), single, weight normally 148, height 5 ft. 10 
in., no previous illnesses save grippe (tonsils were 
removed in 1911), no accidents, habits normal, 
family history negative. 

Employed four years in an oil refinery, where 
was subjected to distillates escaping from petro- 
leum stills, more exposure last two years. The pe- 
troleum stills were under cover and the patient 
was busied in a supervising capacity, being called 
to “trouble” points where the distillates were na- 
turally more prevalent. Once, when transferred 
tc another place, there was more than the usual 
exposure over a period of a few days (followed 
by breathing difficulty and substernal pains). Ap- 
parently some other employees had mild symp- 
toms of poisoning, which had been recognized and 
no doubt overlooked in a few instances of men 
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who felt incapable of continuing the work. No 
other workers, however, developed a symptoma- 
tology as complete as the patient’s. 

Symptoms began about the beginning of the sec- 
ond year of employment and involved lethargy, 
fatiguability, some embarrassment of respiration, 
interference with gait, some loss of attention, in- 
terest and capacity for prolonged mental applica- 
tion, and later muscular twitchings. There was 
seme throat irritation, along with enlargement of 
glands at various times. The case went unrecog- 
nized by physicians for more than a year. 

In the spring of 1933 this patient was subjected 
to appendectomy because of tenderness in ab- 
domen. Later he was referred to a neurologist who, 
after a thorough examination, reported no organic 
causes for his condition. Among the features re- 
ported by the neurologist (June 1, 1933) were re- 
current attacks of pain in the left shoulder and 
neck and, later, extending to the right side. 

After getting up from the appendectomy, which 
was performed under spinal anesthesia, it was 
noted that his left calf muscles were smaller than 
the right. However, there was no change in the 
ankle jerk on that side and the motor power of 
that group of muscles was perfectly normal, from 
which it was concluded that this condition was lo- 
cal in the muscle itself. Extensive laboratory ex- 
aminations proved negative. The red cell count. 
was: R.B.C. 5,200,000; W.B.C. 7,900; hemoglobin 
90° ; platelets 240,000; polynuclear staff 2‘7; poly- 
nuclear segment 617; eosinophiles 1‘; ; lympho- 
cytes 30% ; monocytes 57. The metabolic rate was 
minus 16 on June 22, 1933, at which time his weight 
had increased four lbs. from a previous loss of 
about 20 pounds in less than two years. 

At the height of the affliction (April and May, 
1933) patient’s weight had fallen from 148 to 132 
pounds, but he was apparently in good health, al- 
though thin appearing. The physical findings of 
significance were: occasional cough accompanied 
with pain and rarely a little red tinged expectora- 
tion; physical examination of chest negative (no 
x-rays taken). Tenderness over the appendix later 
resulted in operation as above stated. There was 
complaint of difficulty in walking, with perhaps 
> tendency to steppage gait. Basal metabolism was 
minus 24, later minus 16. There had been no skin 
~ involvement at any time. The patient’s complaints 
were, very occasionally, slight febrile disturbances 
(T 99.2° mouth), palpitation on slight exertion, 
headache (at times quite severe), “having to drag 
self to work,” some anorexia. Sleep was varied ac- 
cording to work shift. 

September 14, 1933: Patient’s general condition 
improved, weight 140 lbs. 

This case is of interest because of general re- 
semblance in its principal features to the group 
cases reported elsewhere in this paper. By itself, 
and unassociated with its history of industrial ex- 
posure to petroleum distillates, it would be entire- 
ly anomalous. It will be watched with interest. 
Is there a definite relationship? 

Case 2. White, male, aged 27, American, mar- 
ried, rubber worker, engaged in preparing dry 
rubber stock with benzine, from 1927 to August, 
1932. Had previously worked in another rubber 
company (occupation unspecified). Noticeable 
symptoms appeared August 12, 1932, with bleeding 
from nose and gums, headache, dizziness, numb- 
ness of hands and feet, weakness, loss of weight, 
loss of appetite, nausea, dryness of throat and loose 
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teeth. Anemia and weak pulse were also noted. 
The doctor reported that the teeth became loose 
with occasional bleeding as far as six months pre- 
viously and that stiffness of joints had been noted 
in the interim. Laboratory tests were negative 
for syphilis and tuberculosis. 

August 19, 1932: Patient quit work. Up to 
about one year previous he had “used a lot of 
benzine” in swabbing bands. 

September 27, 1932: Employer reported that 
the patient’s exposure was only to high test gaso- 
line and in no way to benzol. Also that he was 
not using such at present but it was used in the 
department in which he was employed. 

October 24, 1932: Hemoglobin 60°, red cells 
3,760,000, color index 0.8, white cells 10,700. Differ- 
ential count: polys. 75 (non-seg. 18, seg. 57, shift 
1-3.2), small lymphs. 24, eosinophiles 1. 

November 14, 1932: The physician wrote that 
all the teeth had been x-rayed showing a necrotic 
process going on in the jaw bones, and that the 
teeth had become very loose and very brittle. Ap- 
parently there was nothing other than benzine in 
his occupation to which he was exposed, and the 
question arose whether the persistent anemia was 
the cause of the mouth condition or vice versa. 

March 10, 1933: Is showing marked improve- 
ment. Still has secondary anemia, epistaxis and 
asthenia. 

April 27, 1933: Hemoglobin 75‘,, red cells 4,- 
210,000, color index 0.9, white cells 12,200. Differ- 
ential count: polys. 76 (non-seg. 27, seg. 49 and 
shift 1.8), small lymphs. 22, large lymphs. 1, eosin- 
ophiles 1. 

August 6, 1933: Weakness, bleeding from gums, 
anemia, and dizziness. 

September 13, 1933: Nose bleed persists. Ner- 
vousness, weakness, has lost weight from a claimed 
original 147 pounds to present 121 pounds. Anor- 
exia, weakness, anemia, heart rapid and irregular. 
All of upper teeth and several of lower teeth have 
been extracted. In general appearance is a tall, 
thin individual who is an anemic in aspect. 

Case 3. White, female, aged 41, Polish, divorced, 
occupied for two months in “building” rubber 
tubes by moistening the ends of the tubes with a 
benzine soaked sponge prior to July 7, 1933. She 
had been previously employed at “flipping” tires, 
from 1931 to 1932. The chief symptoms and cond1- 
tions began July 7, 1933, with weakness, dizziness 
and tired feeling, dryness of nose and throat, dry 
cough, nervousness, loss of appetite, nausea, loss ot 
weight, drowsiness, some bleeding from nose and 
gums. Anemia also was noted. There were no 
complicating diseases such as alcoholism, tuber- 
culosis, syphilis, etc. 

An inquiry of the Medical Director of the plant 
where this woman worked disclosed that she was 
exposed to high test gasoline only. She handled a 
swab dampened with the gasoline for a period of 
about two seconds out of every minute. The gaso- 
line was kept in a container with a perforated top, 
and the swab rested on this top when not in use. 
The fumes of the gasoline could not be detected by 
smell 15 inches from the perforated top. The room 
was very spacious, with windows opened on two 
sides. The operation had been in effect for five 
vears with no other reported cases. 

Our laboratories analyzed a specimen of the 
gasoline used, with the following findings: Spe- 
cific Gravity 0.705; Refractive Index 1.3980; Dis- 
tillation 10% at 73°C., and 95‘; at 131°C—from 
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which the sample was considered to be a “mixture 
of hydrocarbon oils similar to naphtha.” 

Case 4. White, female, aged 39, American, sin- 
gle, occupied at “flipping” beads in a rubber tire 
factorv—specifically taking wrinkles out of beads 
with benzine—for a period of about three years to 
July 24, 1933. Prior to that she had been employed 
for three vears in making paper boxes. Her symp- 
toms came on gradually with weakness, dryness 
of nose and throat, dry cough, anorexia, nausea. 
vomiting, tired feeling, bleeding from nose and 
gums, nervousness, drowsiness, headache, dysp- 
noea, and loss of weight. The physician noted an 
increased bleeding time. There were no compli- 
cating diseases such as alcoholism, syphilis, tuber- 
culosis, etc. 

A laboratory check-up on this case showed the 
exposure to be due to petroleum with distillation 
points indicative of gasoline. 

July 25, 1933: Hemoglobin 68',, red cells 4.- 
040,000. white cells 8,900. Differential count: 
polys. 50, small lymphs. 28, transitionals 2, eosino- 
philes 20. Platelets 100,000. The doctor explained 
the eosinophilia by stating that the patient at that 
time had asthma. Subsequent blood findings were 
as follows: (a) August 31, 1933: Hemoglobin 83, 
red cells 4,200,000, white cells 12,900. Differential 
count: polys. 71, small lymphs. 24, large lymphs. 
3, transitionals 2. (b) September 6, 1933: White 
cells 12,500. The patient ceased work about Aug- 
ust 25, 1933. 

September 12, 1933: I saw the patient at her 
home in company with several physicians, includ- 
ing her own physician. She was in no apparent 
distress and stated that she had ceased to work 
because she felt too weak, that she had lost 30 
pounds (although she now looked well-nourished 
and of proper weight for her height); she possibly 
appeared somewhat anemic. The gums looked 
normal. She fell down that morning and scuffed 
the skin below both knees while on a trip to a 
neighboring store. She did not remember having 
tripped or whether she slumped without apparent 
reason. She stated that she was also nauseated, 
had little appetite, was nervous and drowsy, but 
could not sleep. She complained of nearly con- 
stant headaches, and dizziness. She thought she 
was better now than she had been. 

Case 5. White, female, aged 20, occupied at 
washing parts of household appliances, in an elec- 
trical manufacturing company, in naphtha to 
which her bare hands were exposed. The period 
of employment was one month. The room where 
patient worked was not provided with windows 
and had only one air duct. She had had no prior 
employment, and her previous health was report- 
ed as good. Her symptoms began July 20, 1933, 
and consisted of dizziness, fainting, anorexia, loss 
of appetite and nausea. Her hands became red 
and swollen, and the skin came off over the entire 
surface. A marked injection of the pharyngo- 
mucosa was noted. There were no complicating 
diseases such as alcoholism, syphilis, tuberculosis, 
etc. 

The reporting physician stated that at about 
the time he saw this patient quite a number of 
other girls were carried out unconscious from the 
plant. The patient also showed conjunctivae red. 

We referred the situation to the local health 
officer, who reported, August 7, 1933, that the girls 
in this department were cleaning off a tar-like sub- 
stance from refrigeration units prior to final in- 
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spection. The process was carried out in a main 
room of the factory with a fair amount of ventila- 
tion. There was a very noticeable saturation of 
the air with naphtha fumes on entering the quar- 
ters, and no doubt on a very hot day with no out- 
door breezes, such would become very disagree- 
able. He was also informed by one of the em- 
ployees that during the hot weather it was no un- 
usual thing for as high as seven girls to be carried 
out, but that this disability apparently was only 
temporary, as most of them immediately returned 
to their positions. It is interesting to note that the 
company physician who saw the above case at the 
time of the skin eruption did not consider it a case 
of naphtha poisoning. 


Summary 


HREE series of cases of chronic poisoning with 

petroleum distillates, each representing two or 
more cases, and a group of six significant indi- 
vidual cases, from as many different places of em- 
ployment, are presented. 

2. Periods of exposure have ranged from five 
weeks to three or four years before employment 
disability began. 

3. Onset symptoms were pre-eminently subjec- 
tive, also manifold — chiefly complaints of head- 
ache, dizziness, loss of appetite, dyspepsia, itching 
of the skin of the hands and arms, burning of the 
eyes, restlessness at nights with insomnia; pains in 
the back, legs and cardiac region; slight cough and 
shortness of breath, a feeling of weakness, and im- 
pending ill-health. Intercurrent mouth and throat 
infections were common. 

4. The typical picture associated with disability 
came on with a complaint of loss of weight, worry, 
a feeling of “slipping” in physical and mental well- 
being, accompanied by a bizarre neurasthenic and 
psychasthenic symptomatology. The objective 
findings may be grouped as follows: (a) loss of 
weight from 10 to 60‘; over months of time with 
periods of partial recovery nearly to normal: (b) 
pulse rate increased, sometimes notably; (c) blood 
picture showing moderately severe secondary ane- 
mia—hemoglobin 60 to 90°7,, red cells decreased 20- 
357, color index less than 1, slight leucocytosis— 
10,000 to 14,00 (secondary infection?) and trend 
toward eosinophilia in some cases; (d) skin irrita- 
tion with tendency to rashes, furunculosis, local 
abscesses, etc., followed by a persistent if not per- 
manent generalized pruritis; (e) mouth infection 
—especially tonsils and gums; (f) diarrhea, often 
persisting over weeks of time, sometimes alternat- 
ing with constipation; (g) mental depression and 
even slowed mentality extending perhaps to semi- 
stupor and complete disorientation; (h) muscular 
twitching and bodily tremors, slight ataxia. 

5. Great variability of both subjective com- 
plaints and objective findings occurred over pe- 
riods of months and years. A chronic case invari- 
ably gives the impression at first of malingering 
or extreme neurasthenia following upon mouth 
or throat infection (which is commonly a part of 
the history just before quitting work). 

6. Great chronicity has followed the onset of 
actual disability. The duration of disability has 
appeared to be related to the period of exposure 
as (a) in one case, two weeks’ exposure followed 
by two months’ disability, (b) five weeks’ expo- 
sure followed by 15 months’ disability; a year or 
more exposure followed by years of partial or 
complete disability. 
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7. There appears to be a question about com- 
plete recovery, although ability to do part time 
work returned as arule. Normal weight was never 
fully recovered. 

8. Actual skin-wetting, as by having the hands 
and forearms in petroleum distillate mixtures, has 
produced the most marked cases. Inhalation cases 
have shown a lessened degree of symptoms and 
findings, but such warn of the necessity of forced 
or controlled ventilation. 

9. The loss in weight appears to affect chiefly 
the fatty tissues, since there are no actual paral- 
yses. Likewise, the reflexes are retained (one 
case excepted). It seems logical to assume that 
the dissolving effect of the distillate upon the fat 
of the central nervous system, the medullary 
sheaths of peripheral nerves, the heart muscle, 
liver, and elsewhere in the body is the explanation 
of the disability. 


Conclusions 


ORKERS should not be exposed to skin wet- 

ting by petroleum distillates under any pro- 
longed condition of employment; they should also 
be protected from unusual or protracted inhalation 
of the vapors of such distillates. 

[Eprror’s Note: A subsequent paper will be de- 
voted to the presentation of the details of addi- 
tional cases, and to a critical consideration of the 
literature related to the toxicity of solvents de- 
rived from petroleum. ] 
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New York Safety Conference 


HE Seventh Annual Greater New York 
Safety Conference will be held at the Hotel 
Astor, New York City, Tuesday, Wednesday, 
Thursday, March 3rd, 4th and 5th, 1936, under the 
auspices of the Metropolitan Chapter of the Amer- 
ican Society of Safety Engineers, the Engineering 
Section of the National Safety Council and other 
cooperating organizations. 

There will be sessions on Occupational Disease; 
on the Safety Problem of Hospitals; Construction; 
Marine Hazards; Recreation; Organizing a Com- 
munity Street Safety Program; Commercial Ve- 
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hicles; Marketing Petroleum; Modernizing Police 
Methods; Small Plants; Handling Materials; Han- 
dling Traffic Violations; Aeronautical Problems; 
Safety Training; Hotels and Restaurants; Home 
Safety; Accident Prevention Equipment; Mercan- 
tile Problems; Public Employees; Training Drivers 
in the High Schools; Industrial Health; Child Ed- 
ucation; The Highway and The Pedestrian; First 
Aid; Building Operation and Maintenance. 

Of particular interest to industrial physicians 
and surgeons will be the session on Occupational 
Disease to be held Tuesday afternoon, March 3rd, 
at 2:15 p.m. The chairman is Dr. Donald B. Arm- 
strong, Third Vice-President, Metropolitan Life 
Insurance Company, New York City, and the fol- 
lowing subjects will be presented: 

“Dust Inhalation: Its Effects upon the Respira- 
tory System,” by Dr. Leroy U. Gardner, Director of 
the Saranac Laboratory at Saranac Lake, N.Y.— 
discussion will be opened by Dr. A. J. Lanza. 

“Volatile Solvent Hazards,” by Dr. Henry Field 
Smyth, Director Laboratory of Hygiene, Univer- 
sity of Pennsylvania School of Medicine—discus- 
sion is to be opened by Dr. Leonard Greenburg. 

“The Menace of Industrial Skin Disease,” by 
Dr. C. Guy Lane of Boston—discussion is to be 
opened by Dr. Samuel M. Peck, New York City. 

Another session of interest will be what is called 
“Occupational Disease Forum,” of which it is ar- 
ranged to have two sessions, one on Wednesday. 
March 4, at 10 a.m., and the other on the same day 
at 2:15 p.m. The chairman of this session is Lewis 
A. DeBlois, Consulting Engineer, New York City, 
and arrangements have been made to have a 
“panel” of various well informed persons who will 
answer questions on different phases of occupa- 
tional disease problems. The panel selected is as 
follows: Ray Caverly, Vice-President, Fidelity & 
Casualty Co. of N.Y.; Warren A. Cook, Industrial 
Hygienist, Bureau of Occupational Diseases, Con- 
necticut State Department of Health; Dr. R. R. 
Sayers, Medical Officer in charge of Industrial Hy- 
giene and Sanitation, U. S. Public Health Service, 
Washington, D.C.; Dr. Leonard Greenburg, Exec- 
utive Director, Division of Industrial Hygiene, 
New York State Dept. of Labor, New York City; 
Leonard E. Hatch, Past-Member, Industrial Board. 
New York Dept. of Labor; Dr. Wm. J. McConnell, 
Asst. Medical Director, Metropolitan Life Insur- 
ance Company, New York City; Leon S. Senior, 
General Manager, Compensation Insurance Rating 
Board, New York City; and Dr. William P. Yant, 
Supervising Engineer, Bureau of Mines Experi- 
ment Station, Pittsburgh, Pa. 

A session on Industrial Health will be held 
Thursday, March 5, at 10 am., Dr. C. H. Watson, 
Medical Director, American Telephone and Tele- 
graph Company, and President, National Safety 
Council, presiding. In this session, the following 
papers will be given: 

“Personal Experience in Health Betterment 
among Organized Groups,” by Dr. William R. P. 
Emerson, Boston, Mass.; 

“Physical Examination and Health Supervision 
as an Aid to Transfer and Promotion,” by Dr. Wil- 
liam A. Sawyer, Medical Director, Eastman Kodak 
Company, Rochester, N.Y.; and 

“Shall We Promote Industrial Health and Effi- 
ciency or Only Industrial Safety,” by Dr. C-E. A. 
Winslow, Prof. of Public Health, Yale School of 
Medicine, New Haven, Conn. 

A First Aid session will also convene on Thurs- 
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day, March 5, at 2:15 p.m., Mrs. William Kinnicutt 
Draper, Chairman of Board of Directors, New York 
Chapter, American Red Cross, presiding. Dr. Cary 
T. Grayson, Chairman, American National Red 
Cross, Washington, D.C., will present the subject 
“Highway First Aid Stations.” The subject of 
“Practical First Aid,’ will be discussed by Dr. 
W.R. Redden, Director First Aid, New York Chap- 
ter, American Red Cross. First aid demonstrations 
will be given by teams from the Volunteer Fire 
Department, Westchester County—Boys from New 
York School for the Deaf—Girls from the Bronx 
Vocation School, these demonstrations taking the 
nature of the practical solution of three problems 
bv first aid teams composed of five persons. Music 
will be furnished by the Band of New York School 
for the Deaf. 


—_—_——__—__—— 


Comment Obvious! 


YPHILIS and gonorrhea cost employers mil- 
S lions of dollars a year in compensation relief 

and medical attention, especially in cases 
characterized by delayed convalescence and pro- 
longed disability, plus the difficulties of labor 
turnover and temporary substitute employees, 
and the decreased efficiency or even accident- 
producing illness of the workmen. A locomotive 
engineer who was responsible for a bad wreck 
explained that one of his “spells’” had come on 
him and he had run by a siding. Examination 
showed that he was suffering from dementia 
paralytica, softening of the brain due to syphilis, 
which might have been prevented had _ treat- 
ment been given in time.' 


ETWEEN 20 and 30‘, of all employees of busi- 
ness concerns are mildly crazy, Dr. Robert 
N. McMurray, head of the Chicago office of the 
Psychological Corporation, told executives at- 
tending the meeting of the American Manage- 
ment Association at the Palmer house (February 
6, 1936) .° 
“Among the rank and file,’ Dr. McMurray said, 
“these conditions manifest themselves by such 
symptoms as: seclusiveness or a tendency to 
too much day-dreaming; insubordination; chronic 
ill health without demonstrable organic basis; 
oversuspiciousness of associates and superiors; 
extreme defensiveness and oversensitivity to 


slights; easy fatiguability and overtendency to 
errors and accidents. 
“And,” said Dr. McMurray, “the same tenden- 


cies are prevalent among executives at about the 
same ratio as among employees.” 

Dr. McMurray said that such disorders can be 
profitably studied and treated in an industrial 
concern, improving the efficiency of the employees 
and general morale and reducing the tendency 
toward labor disputes. 


HE Merchants’ Association® has re-affirmed at 

Albany its past action in opposition to meas- 
ures of the character of the McCaffrey bill 
amending the workmen's compensation law by 
providing compensation from the date of dis- 
abilitv. The present law provides that no com- 
pensation shall be allowed for the first seven days 
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of disability, except where the disability exists 
for more than 35 days. It is held that to make the 
proposed change will invite fraud by encouraging 
malingering and will unduly burden the employer 
with a mutiplicity of unjust claims. 


ENRY FORD has to provide an average of 
$9,007.37 capital to set up a job for each 
worker—$2,008.55 for land and buildings, $2,670.- 
59 for machinery and tools, $664.78 for materials, 
and $3,663.45 “to maintain materials, power and 
machine replacement.” Of every dollar of Ford 
Company income, 94 cents goes to its own and oth- 
er employees. The company gets only 1% cents.* 


HE Westinghouse Relief Department,” es- 

tablished in 1907, was the outgrowth of an 
employees’ sick benefit association formed some 
years before at the East Pittsburgh Works. Bene- 
fits for lost time due to illness or to accident off 
duty, and death, are supported by employee con- 
tributions. The company contributes the cost of 
administration and matches death benefit pay- 
ments. Death gratuities paid by the company un- 
der this plan since its inception total $477,864. The 
organization at present includes 25,263 employees. 
Benefits, exclusive of the death benefits paid by the 
company, totaling $8,616,103 have been paid since 
1907. Several subsidiaries not participating in the 
Relief Department carry health and accident cov- 
erage to which employees contribute. During the 
period these several contracts have been in effect, 
disbursements under them have totaled approxi- 
mately $390,000. With the establishment of the 
Relief Department came the need for a Company 
Physician to examine new applicants. This be- 
ginning became the foundation of a comprehen- 
sive medical program. At present there are 25 
physicians and 20 nurses in Westinghouse clinics. 
While it functions primarily for the care of em- 
ployees who may be injured while at work, im- 
provement in safety records is permitting the 
Medical Department to devote more of its at- 
tention to a program of keeping employees fit. 
Several plants have gone an entire 12 months 
without a single lost-time accident; and today 
reliable statistics show that every Westinghouse 
plant has a safety record better than the average 
of all industrial plants in the state in which it is 
located. 


Sulphur 


OIT and Schmidt direct attention to studies 

\ conducted by Vita and Salmoiraghi.* In ani- 
mal experiments on the action of colloidal 
sulphur in carbon monoxide poisoning, these in- 
vestigators were able to show that guinea pigs 
treated with sulphur survived carbon monoxide 
poisoning and recovered in a relatively short time, 
while the control animals died. When the animals 
were exposed to fatal doses, those which had re- 
ceived prophylactic injections of sulphur survived 
three times as long as those which had not. In 
spectroscopic studies on the detoxication mechan- 
ism in experimental carbon monoxide poisoning it 
had been determined that at the time the signs of 
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poisoning disappear there appears a blood spec- 
trum that greatly resembles the spectrum of car- 
bon oxysulphide in the blood. From this observa- 
tion it was deduced that carbon oxysulphide is 
formed in the blood during carbon monoxide poi- 
soning and that this is a detoxication process. It 
was thought that the injection of sulphur might 
accelerate the formation of carbon oxysulphide. 
The authors decided to investigate whether the 
prophylactic treatment with sulphur would pre- 
vent the development of erythrocytosis, leukocy-~ 
tosis and hyperglycemia, which frequently de- 
velop in the course of carbon monoxide poisoning. 
They studied the action of sulphur on acute as well 
as on chronic cases. They found that the injection 
of sulphur prevents the development of hypergly- 
cemia and erythrocytosis. The observation of Vita 
and Salmoiraghi that the animals treated with sul- 
phur have a greater resistance to carbon monoxide 
poisoning could be corroborated in the majority of 
animals, but not in all. 


—- + 


Decision on Silicosis 


HE plaintiff sought damages* from the de- 

fendant because of the contracting of silicos- 

is while employed in the latter’s factory. It 

was alleged that the disease was due to the de- 

fendant’s failure to exercise reasonable care and 

to perform its statutory duties in the operation of 
its factory. 

Silicosis was not an “injury” or “personal in- 
jury” compensable under the workmen’s compen- 
sation law, nor was it included among the occupa- 
tional diseases named in such law as being com- 
pensable. 

The workmen’s compensation law, among other 
things, provided that the liability of an employer, 
prescribed by the statute, for injury or death, 
should be exclusive and in place of any other li- 
ability whatsoever “on account of such injury or 
death.” 

The defendant’s motion to dismiss the complaint 
was denied in two lower courts, and the matter for 
decision was stated by the Court of Appeals as 
follows:' “. ... The question now arises whether 
the right to compensation for disability or death 
resulting from accidental injury under the work- 
men’s compensation law is the sole right which 
an employee now has against his employers for in- 
jury suffered in the course of employment and ex- 
cludes and takes the place of all common law rem- 
edies, not only for compensable injuries but for 
injuries entirely outside the scope of the act.” 

This conclusion reached by the court was that 
the action could be brought. The following are 
brief excerpts from the opinion: “.... Here, as we 
have said, the action is brought for an industrial 
injury entirely outside the scope of the statute. 
The statute provides that the statutory liability for 
injury or death shall be exclusive and in place of 
any other liability ‘on account of such injury or 
death.’ 

“By no other construction, even though forced, 
can these words be found to mean that the right 
to compensation in case of certain injuries should 
be exclusive and in place of liability for other in- 
juries. ... There still is a field in which the statute 
fails to impose liability on the part of an employer, 





*Public Health Reports, V. 50, No. 39, September 27, 1935. 
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to provide compensation for injury or death, re- 
gardless of fault; and in which an injured person 
may seek damages by action at law, where there 
has been fault... .” 


Rejection Percentages 


EVERAL attempts have been made to estab- 
Ss lish averages as to the relative number of 

men applying for work in industry who are 
physically unfit. 

These averages, however, have not been very 
satisfactory, except in purely local instances. The 
most elaborate study was made by the National 
Industrial Conference Board in 1926. In its in- 
vestigation of the practice of physical examination 
of workers in 255 plants, 20 reported that no em- 
ployees were rejected on account of the physical 
findings. These were large organizations with a 
variety of occupations providing considerable op- 
portunity for the placement of persons not so seri- 
ously incapacitated as to be unable to carry on any 
productive work. Rejections in other plants var- 
ied from less than 1‘% to 50‘; or more; only one 
plant, however, reporting more than 50%. The 
higher percentage occurred in those plants en- 
gaged in specialized work in which there were spe- 
cial hazards which only physically perfect work- 
men could successfully avoid. The number of 
plants reporting on this question, together with 
the range of their rejection percentages, was as 
follows: 


Rejections 


reported 7 to 8% 
reported 8 to 9% 
reported 9 to 10% 
reported 10 to 20% 
reported 20 to 30% 
reported 30 to 50% 


Plants Rejections Plants 


38 reported 0 to 2% 
28 reported 2 to 3% 
18 reported 3 to 4% 
6 reported 4 to 5% 2 
29 reported 5 to 6% 
5 reported 6 to 7% 


mNwwnNwo 


The defects which were the most common causes 
of rejection for employment were: tuberculosis, 
venereal disease, hernia, heart disease, blindness 
in one eye, amputation of members, mental defi- 
ciency, defective hearing, varicocele and hydro- 
cele, epilepsy, contagious and infectious diseases, 
kidney disease, rheumatism, arteriosclerosis. 
chronic alcoholism and drug addiction, spinal trou- 
ble, goiter. 

The exact percentage of rejections for hernia 
alone is almost impossible of determination, and it 
is not much easier to find out the prevailing fig- 
ures on hernia and herniotomies. An examination 
of 900 men ranging from 50 to 76 years of age em- 
ployed in one situation indicated that 21‘, of all 
examined had varicose veins, and 16‘; had hernia. 
This is probably the highest average found in any 
study. 

Another company, in pre-examining 547 appli- 
cants tor employment, identified various degrees 
of hernia in 55 of them, approximately 10‘,. Since 
the average age of these people differed materially 
from the ages of the men examined in the other 
situation mntioned, it is probable that comparisons 
would be worthless. In another instance, there 
was a prevailing rate of hernia among applicants 
for employment of about 4!2‘,. This figure was 
based upon a comparatively small number of ex- 
aminations. 

Later, when the number of examinations ex- 
ceeded 120,000, indications of complete or incom- 
plete hernia dropped to about 2‘;. 


























Torsion of the Undescended Testicle 






Report of a Case 


by 


Geo. G. Davis, M.D., F.A.C.S. 
Associate Clinical Professor of Surgery, Rush 
Medical College, University of Chicago; At- 
tending Surgeon, Cook County 
Hospital, Chicago, 


HITTEMORE 
and Zweibel' re- 
\ \ ported that only 


137 cases of torsion of 
the testicle had been re- 


Symptoms 


HE symptomatology 
is not pathognomo- 
nic, although very sug- 


ported up to the year end gestive. The onset is 
1930, consequently this is Harry A. Haneun. MD. sudden, with severe pain 
relatively rare. — | aa in the testicle, usually 
ah a al Moms E. Fox, MD. eg 
and may subside spon- Chicago mild shock, which is 


taneously with or with- 
out infection, and under expectant treatment. 


Mechanism and Etiology 


HE torsion consists of the rotation upon its 

longitudinal axis, causing thereby a sharp 
twist in the spermatic cord which may consist of 
one-half to four turns in either direction. The 
blood supply is therefore interfered with, and 
haemorrhagic infarct of the testis follows, and the 
gland either goes on to suppuration, or more fre- 
quently, to atrophy. It is very likely that many 
of these testes undergo atrophy without being 
diagnosed. 

The etiology is obscure and has not definitely 
been determined. It is believed to be due to some 
congenital malformation affecting the anchorage 
of the testicle and epididymis to its tunical bed, 
which gives the testis greater mobility than is 
normal. The undescended testicle is apparently 
peculiarly subject to torsion. It generally is in- 
duced by muscular effort, particularly of a sud- 
den severe nature, although it has been reported 
as having occurred during sleep in several cases. 
Torsion may occur at any age, but is chiefly seen 
between 13 and 21 years of age. 


Pathology 


HE most frequent torsion is the intra-vaginal 

type, where an abnormally long mesorchium 
exists. Others are extra-vaginal torsion in which 
the entire testicular mass, including testicle, epi- 
didvmis and tunica, rotates within the scrotal 
sac so that the cord is twisted in its extra-vaginal 
position. 

The pathology is commonly agreed upon. 

The skin and the subcutaneous tissues are 
thickened and edematous. The tunica is infil- 
trated and contains a thick, almost black fluid; 
usually there is a general thrombosis below the 
twist, which may vary from one-half turn to four 
turns, and the testicle may undergo haemorrhagic 
infarction with commonly resulting gangrene, or 
interlobular haemorrhage or atrophy, which is 
most common. 

If infection supervenes from the blood stream, 
the infarct suppurates and discharges to the out- 
side. 

If there is simple necrosis with no infection, the 
exudate is eventually absorbed, the necrotic tissue 
is replaced by scar tissue, and complete fibrous 
atrophy finally results. 





probably due to irrita- 
tion of the vagus nerve fibers. The temperature 
may reach 100° F. or higher—the leucocyte 
count varying with the degree of torsion and 
amount of exudation. If infection is present, the 
leucocyte count may reach 16-20,000. Swelling is 
noted on the affected side in either the scrotum 
or inguinal canal, with redness and edema of the 
skin which may go on even to an extreme de- 
gree. The testicle usually is not palpable in the 
scrotum, due to the degree of swelling and fluid. 
Both local and general symptoms are exaggerat- 
ed when the testicle is in the inguinal canal, and 
may very closely resemble a strangulated hernia. 
In some cases general constitutional symptoms 
are almost absent; frequency of micturation has 
been reported. Examination shows a swelling of 
the groin the size of a hen’s egg, but it is some- 
times larger, usually placed obliquely above Pou- 
part’s ligament, in the site of the inguinal canal. 
If the condition is of some duration, there will 
be found a marked redness, swelling and edema 
of the tissues along the inguinal canal, extending 
into the scrotum on the same side. The patient 
usually holds the leg drawn upward on the affect- 
ed side. The testicle is absent from the corres- 
ponding side, and an impulse is not elicited on 
coughing, and in infants an increase in size is not 
found on crying, and the tumor is irreducible. In 
diagnosis there may be difficulty in distinguish- 
ing a testis in the inguinal canal from an enlarg- 
ed lymph gland, as both are solid. The sudden- 
ness of the onset of torsion and the absence of the 
testicle from the scrotum on that side, and the ab- 
sence of any etiological factor for an enlarged 
gland are in favor of the tumor being a testis. 
Diagnosis from a strangulated hernia is more dif- 
ficult and the two conditions may co-exist. The 
absence of the testis from the affected side, the 
ovoid shape of the testis, and its solidity may aid 
in the differential diagnosis, but the swelling in 
both cases may be similar and the local signs may 
be deceptive. In torsion, however, the general 
symptoms are not so severe, and the patient is 
not in as great shock. There is not such persist- 
ent vomiting and it is never fecal; the bowels re- 
act to enemas, flatus is usually passed, and ab- 
dominal distension is not present; and the peris- 
taltic sound is normal in uncomplicated cases of 
torsion of the testicle. 
In infants the question of differential diagnosis 
from acute epididymo-orchitis, syphilis and tuber- 
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culosis, especially in the undescended type, will 
arise. 


Treatment 


ROPHYLAXIS: The preventive treatment of 

the torsion of the testicle rests with the phy- 
sician who first sees a case of undescended tes- 
ticle, and institutes early treatment. The ques- 
tion arises as to who is the responsible individual 
in these cases of undescended testicle. We can- 
not emphasize too strongly that the family physi- 
cian, obstetrician, pediatrician, or surgeon who 
attends a child, and finds, during the course of his 
physical examination, a mal-descent of a testicle, 
is the responsible individual to administer the 
prophylactic treatment as soon as the diagnosis 
is made. The question may arise as to what 
methods are available, and we wish, at this point, 
to emphasize that the recent trends in endocrino- 
logical research have shed light on this perplex- 
ing problem. 

Engle“, in 1932, suggested that mal-descent of 
the testicles could be treated with success by the 
use of the anterior pituitary—-like hormone from 
the urine of pregnant women. Since that time, 
numerous reports have appeared in the literature 
confirming this statement, and recently S. Cohn* 
and Rubenstein? reported the treatment of the 
imperfectly descended testicle into the scrotum 
after an intensive course of medication with 
Antuitrin -“S.” This method of therapy should 
be instituted as early as possible since the longer 
the condition remains, the greater anatomical 
hindrances arise, and torsion is always imminent. 

It has been customary among surgeons to advo- 
cate an operation for undescended testicles rather 
late in the life of the individual. Some surgeons, 
however, believe that the testicle should be im- 
planted surgically into the scrotum before the 
twelfth year, irrespective of what technique is 
used, whether it be the Bevan, Torek, or modifi- 
cations of these procedures. 

Another point of view that might be taken is 
that surgery should only be resorted to when an 
intensive course of therapy with the anterior 
pituitary-like hormone has proved unsuccessful. 

An explanation as to the rationale of this treat- 
ment is warranted at this stage of our discussion. 
If one recalls clearly that in the latter months of 
pregnancy the research endocrinologists have 
shown that there is an overwhelming increase of 
the A. P. L. (Anterior pituitary-like hormone) in 
the urine and that in male fetuses the descent of 
the testicle usually takes place in the latter 
months of pregnancy, usually between the seventh 
and the tenth lunar months, one can readily ap- 
preciate the co-existing relationships between 
the A. P. L. and the descent of the testicle. 

The mechanism of the descent of the testicle 
has been for a long time accepted as a physio- 
logic-anatomical change in the gubernaculum, and 
this we believe to be true, except that the exact 
mechanism is still open to speculation, and we 
feel that the changes in this structure are depend- 
ent upon the hormonal influences of the mother 
upon the male fetus. However, we realize that 
malformation of the anterior abdominal wall and 
its adnexa plays an important part in impeding the 
descent of a testicle where there are normal hor- 
monal influences. Withstanding these statements, 
Uffredezi* believes that the factors necessary for 
the production of torsion of the testicle are: (1) 
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Abnormality of the attachment of the tunics of 
the testicle; (2) Strong contraction of the crea- 
master muscle. Weitz sums up the etiologic pre- 
disposing factors as: (1) Free mobility of the 
testicle and its spermatic cord in the cavity of 
the tunica vaginalis, and (2) The production of a 
long mesorchium on account of this free mobility. 
These conditions are more readily seen in the de- 
scended testicle with torsion. 


Active Treatment 


HENEVER a diagnosis of torsion of the 

testicles is established immediate measures 
should be used to relieve the torsion or rid the 
patient from this painful pathological state. The 
non-operative procedures advocated have not 
been very successful in our hands; since the de- 
gree of the twist cannot be definitely ascertained 
by manipulative measure, as only a slight hind- 
rance to the circulation is necessary to continue 
the pathological processes in progress. However, 
Smith® reports two cases of torsion of the testicle 
treated by the non-operative method of manipula- 
tion. In these cases, rotating the testicle 360° 
brought relief. The one essential for successful 
treatment by this method is early and accurate 
diagnosis and according to the author, recovery 
without marked atrophy is possible. But even if 
atrophy does occur, the patient is no worse off 
than had the testicle been removed. But surgical 
text books advise operation on the grounds that 
manipulation can only rarely be carried out, and 
that the condition is bound to recur and eventu- 
ally demand operation. We are in sympathy with 
this statement; therefore, if the patient is not 
seen, so that the prophylactic measures as advis- 
ed in the previous paragraphs have not been in- 
stituted, we feel that the open operation is the 
measure of choice, since the structures can be 
readily observed, and the progressiveness of the 
lesion can be ascertained. 

If operation is done early, it may be possible 
to save the testis by untwisting the cord, and if 
the vessels are of insufficient length for length- 
ening of the cord by traction, then Bevan’s opera- 
tion may be performed. 

From a psychological point of view, we believe 
that wherever possible, the testis should be 
brought into the scrotum since most men are 
subject to the post-operative psychic trauma of 
having only one testicle. If the open manipu- 
lative measures fail to restore the circulation as 
seen by the disappearance of the black-blue dis- 
coloration due to strangulation of the blood ves- 
sels, then an orchidectomy should be performed; 
and in the majority of cases an associated in- 
direct hernia will accompany torsion, high liga- 
tion of the sac, and by this we mean the trans- 
fixion of the sac above the deep inferior epigastric 
blood vessels. The wound is closed as a rule by 
the Bassini technique, without transplantation of 
the cord, since the cord has been extirpated with 
the orchidectomy operation. The post-operative 
course is usually uneventful, unless complicating 
factors such as secondary haemorrhage, infection 
of the wound, and very rarely, peritonitis, might 
ensue. The prognosis is usually good, and the 
patient is advised to return periodically for ob- 
servation, and asked to keep wherever possible 
a record of function of the other testicle, and 
especially is cautioned against the, contraction of 
a venereal disease—emphasis being stressed on 
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the prevention against gonorrhea, since the com- 
plications thereof may be most disastrous to the 
remaining testicle. Wherever impotence and 
hypo-sexuality are encountered post-operatively, 
we advise administration of the male sex hor- 
mone, Androtin, now obtainable commercially. 


Report of a Case 


ATIENT, W. D., was admitted to our service 

at the Cook County Hospital, on March 21, 
1935 at 11 P. M. with the following complaint: 
pain in the right inguinal region. 

ONSET AND COURSE: Patient stated that while 
walking about the streets three hours previously 
he was seized with a severe agonizing pain in the 
right lower quadrant, which radiated to the 
thigh and localized in the groin. The pain was 
so severe and persistent that it caused him to cry 
out and double over, and he put his hands to the 
area of his discomfort and walked home. He im- 
mediately went to bed, and a physician was called 
who realized the seriousness of the situation and 
gave him a “shot” in the arm and brought him to 
the hospital. The patient felt slightly nauseated 
but did not vomit, and he states he had two bowel 
movements—one in the morning and one shortly 
after the onset of his pain. The past history is 
essentially negative, except that the patient stat- 
ed that he noticed a lump in the right groin and 
at times it would disappear spontaneously. 

Physical examination revealed a well-develop- 
ed, well-nourished white male, 22 years of age, 
complaining of pain in the right lower quadrant, 
and appearing to be only sub-acutely ill. Tem- 
perature: 98°; pulse, 72; respiration 20; blood 
pressure 120 180;—white cell count, 11,000; poly- 
morphonuclears, 87‘, ; lymphocytes, 13%. 

The physical examination was essentially nega- 
tive except for the abdomen and inguinal regions. 
The abdomen was moderately rigid, in the lower 
quadrants, and tenderness was especially present 
on the right side. Percussion revealed tympany 
over the lower abdomen, and auscultation reveal- 
ed increased peristaltic sounds. A painful mass 
about the size of a walnut was palpated in the 
right groin; the inguinal canal appeared to be 
fuller than is usually normal. The right testicle 
was missing from the right scrotal sac while the 
left one was present. 


Diagnosis 


HE diagnosis was made of a torsion of an un- 

descended testicle with possible indirect her- 
nia—of the right side. Surgery was advised and 
consented to. 


Operation 


HE usual hernia incision was made and the 
crura of the external oblique muscle cut and 
the inguinal canal exposed. revealing a right in- 
direct inguinal hernia, with an undescended tes- 


ticle adhering to the medial walls of the sac. The 
cord of the testicle was twisted four times. and 


manipulative measures did not restore circula- 
tion. The sac was opened and a dark sero-san- 
guinous exudate was present; the testicle was 
purple-black, and the epididymis purplish-red in 
color. The pampiniform plexus and vas deferens 
were entangled in an exudative process. It was 
thought best to do an orchidectomy in this case, 
since the circulation was so markedly impaired. 
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The spermatic cord was ligated and orchidectomy 
was performed, and high ligation of the hernial 
sac was done, with closure by the usual Bassini 
operation. 

The patient ran an uneventful post-operative 
course, and was discharged 10 days after admis- 
sion. 

The pathological examination of the testicle, 
made by Dr. J. D. Kirshbaum., revealed a moder- 
ate interstitial fibrosis and no active spermato- 
genesis. 


Summary and Conclusion 


ORSION of the undescended testicle 
rather infrequent occurrence. 

2. The prophylactic treatment with an inten- 
sive course of Antuitrin-“S” might well be insti- 
tuted as soon as the diagnosis of undescended 
testicle is made in early childhood. 

3. Open manipulative measures should be in- 
stituted before extirpation of the strangulated 
organ is instituted. 

4. The Bevan operation appears to be the best 
operation for undescended testicle, if endocrine 
measures are not successful. 

5. We have tried to correlate a relationship be- 
tween the hormonal influences of the mother in 
the latter days of her gestation period upon the 
descent of the testicle in the male fetus. 

6. We have reported a case of the torsion of the 
undescended testicle accompanied by an indirect 
inguinal hernia, in which resection of the patho- 
logical lesion was done, and closure instituted by 
the Bassini procedure. 


is of 
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Torsion of the 


Testicle with 


Book Reviews 
By C. O. Sapprncton, M.D., Dr. P.H. 


Management of Fractures, Dislocations, 
and Sprains 


RDINARILY when another book on frac- 

tures is published, the reaction of the trau- 

matic surgeons is frequently: “Oh, that’s 
just another book on fractures.” 

Such is not the case, however, with the book of 
the above title* written by Drs. JoHN ALBERT KEy 
and H. EARLE CONWELL. Methods and techniques 
advance so rapidly that it is important that one 
should have not only the most recent develop- 
ments, but also should consider the methods which 
have been accepted as successful during a number 
of vears. 

The book is divided into two parts, Part I being 
on Principles and General Considerations, includ- 
ing chapters on general considerations; repair of 

*THE MANAGEMENT OF FRACTURES, DISLOCATIONS AND 


SPRAINS, by JoHN ALBertT Key, M. D., and H. Earrte Conwe rt, M. D. 
1163 pp. C. V. Mosby Co., St. Louis, Mo. Price $6.00. 
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fractures; principles of treatment of fractures; 
first aid in fractures and automobile injuries; 
complications of fractures; pathologic fractures; 
compound fractures; dislocations; the workmen’s 
compensation law affecting fracture cases; and 
medicolegal aspects of fracture cases. Part II on 
Diagnosis and Treatment of Specific Injuries con- 
tains material on fractures of the skull and brain 
trauma; fractures of the jaws and related bones of 
the face; injuries of the spine; fractures and dis- 
locations of the hyoid, larynx, and tracheal cartil- 
ages; injuries of the thorax; injuries in the region 
of the shoulder girdle and shoulders; fractures of 
the shaft of the humerus; fractures in the region 
of the elbow; fractures of the forearm; injuries in 
the region of the wrist and hand; fractures and 
dislocations of the pelvis; injuries in the region of 
the hip; fractures of the shaft of the femur; in- 
juries in the region of the knee joint; fractures of 
the shafts of the tibia and fibula; injuries in the 
region of the ankle; and injuries of the foot. 

Efficient use has been made of discussions of the 
surgical anatomy of various portions of the body, 
as applied to injuries and fractures of the various 
locations. This is of especial value to the surgeon 
in considering the etiology of fractures, as well as 
for the indications relative to treatment. 

Of compelling interest to traumatic surgeons 
are the chapters on workmen’s compensation law 
and the medicolegal aspects of fracture cases. 
Due consideration is given to compensation for 
specific injuries in various states in tabulated 
form, the keeping of adequate records, the estima- 
tion of disability, the relation of doctor to patient, 
avoidance and defense of malpractice suits, and 
other pertinent discussion. 

The authors have spared no work nor expense 
in having prepared profuse illustrative material, 
including drawings, diagrams, photographs of ap- 
pliances, and methods of treatment, x-ray photo- 
graphs, and numerous figures which enhance the 
value of the text. 

The volume should be of practical use to all 
traumatic surgeons; it contains 1164 pages, and is 
published by the C. V. Mosby Co., St. Louis, Mo. 


Diseases of the Chest 


ITH the increasing emphasis that has been 
\\ placed on diseases of the chest in indus- 

trial medical practice, the reference hand- 
book of the foregoing name* should have more 
than an ordinary appeal to the industrial phy- 
Sicilian and surgeon. 

The author, Dr. J. ARTHUR MyYErs, devotes a con- 
siderable portion of the book to the subject of 
tuberculosis, including a consideration of first 
infection type of tuberculosis, the reinfection type 
of tuberculosis and, finally, gives an excellent 
general dissertation concerning non-tuberculous 
diseases of the chest. 

A distinctive feature of the monograph is a 
numbered summary at the end of every chapter 
and also the inclusion after each summary of a 
series of references used in the material. 

Although the book will be of great value to in- 
dustrial physicians and surgeons as a reference 
volume on non-industrial conditions, it will have 
especial appeal in the material under the caption 
“Diseases and Conditions Caused by Inhalation of 


* DISEASES OF THE CHEST, by J. ArtHuR Myers, M. D. National 
Medical Book Co., Inc., New York City. Price, $4.00. 
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Dust”—which is divided into two parts—referring 
to organic dusts and inorganic dusts. An intelli- 
gent discussion is given relative to the many 
phases of silicosis and asbestosis. 

Supplementing the texts are a number of very 
excellent illustrations, particularly the reproduc- 
tions of x-ray films of the chest depicting various 
pathological conditions of importance. 

The book is one of a series of National Medical 
Monographs edited by Dr. Morris Fishbein and 
published by the National Medical Book Co., Inc., 
of New York City. The volume should be useful 
to industrial physicians as a reference handbook, 
especially to those who wish to get the funda- 


mentals without going over a great deal of litera- 
ture. 


Commoner Diseases of the Skin 


HE great difficulties which have presented 
themselves in the diagnosis and treatment 
of diseases of the skin, both from the view- 
point of the industrial physician and the general 
practitioner, have not as yet been entirely over- 
come. 

Hence, whatever simplifications or organizations 
in this phase of diagnosis and therapy can be sub- 
mitted to the physician will undoubtedly be most 
welcome. 

In the preface of his book,* Dr. S. WiILL1aAm 
BECKER says: “Dermatology has passed through 
three eras: the internist era of the French school, 
when all skin diseases were thought to be due to 
internal factors; the externist era of Hebra of the 
Viennese school, when all diseases of the skin 
were thought to be due to external factors; and 
the bacterial era of Unna, during which bacteria 
were thought to be responsible for a large number 
of dermatoses. The present era which is just 
dawning may be classified as the biologic era, in 
which the good features of the previous eras are 
preserved, less emphasis is placed on morphology 
as represented by large numbers of static pic- 
tures, and more emphasis is placed on the study 
of the underlying process. 

“The recent advent of the biologic era in der- 
matology, along with intensive study of func- 
tional diseases in all fields of medicine, has tended 
to clarify and simplify the study of diseases of the 
skin. With the exception of infections, infesta- 
tions and neoplasms, skin diseases are confined 
almost exclusively to human beings, who differ 
from animals especially in the high development 
of their nervous systems. Many heretofore 
mysterious dermatoses have been found to be al- 
ways associated with nervous hyperactivity and 
exhaustion. The underlying mechanisms respons- 
ible for production of the lesions have yet to be 
determined. When general measures directed to- 
ward relief of the exhaustion are combined with 
orthodox methods of therapy, better and more 
permanent results are obtained.” 

A glance at the chapter headings of the book 
will show the many phases even when considered 
in the light of the commoner diseases of the skin: 
The Care of the Skin and Scalp; Toxic Dermatoses 
of Epidermal Origin; Toxic Eruptions of Dermal 
Origin; Drug Eruptions; The Neurodermatoses: 
The Pruritides; Neurodermatitis and Dyshidrosis: 
Papulo-Squamous Eruptions; Physical Derma- 


* COMMONER DISEASES OF THE SKIN, by S. Witttam Becker, M. 
D. 283 pp. National Medical Book Co., Inc., New York City. 
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toses; Vascular Diseases; Cutaneous Infection, 
Pyogenic; Tuberculosis of the Skin; Cutaneous 
Infections; Fungus and Yeast; Infections, Filtrable 
Virus; Diseases Due to Insects; Pigmentary Dis- 
turbances; Diseases of the Sweat Glands; Diseases 
of the Sebaceous Glands; Diseases of the Hair and 
Scalp; Diseases of the Nails; Diseases of the Muc- 
ous Membranes; Precancerous Dermatoses; Cut- 
aneous Neoplasms; The Skin in Industry; and 
Allergy in Dermatology. 

Of particular interest to the industrial physician 
and surgeon will be the material relating to toxic 
dermatoses, drug eruptions, physical dermatoses, 
precancerous dermatoses, cutaneous neoplasms, 
and the skin in industry. Referring to the last- 
mentioned subject, Dr. Becker says: “As _ in- 
dustrial medicine has developed, dermatoses 
among workers have attained supreme import- 
ance. It has been stated that more certificates of 
disablement have been issued for conditions of 
the skin than for any other compensable condi- 
tion. The tendency of laymen to attribute any 
sort of dermatosis to an industrial origin is greater 
than any such tendency with regard to an in- 
ternal disease. The problem confronting the in- 
dustrial physician is to determine the relationship 
between the dermatosis and the occupational en- 
vironment, to discover the nature of the offending 
agent, and to adopt measures designed to cure the 
condition and prevent its recurrence.” 

This work is one of a series of National Medi- 
cal Monographs edited by Dr. Morris Fishbein and 
published by the National Medical Book Com- 
pany, Inc., of New York City, copyrighted in 1935. 


Injury and Incapacity 


N COMPILING the volume so titled,* the 
| author, Dr. H. ERNEST GRIFFITHS, an English 
surgeon, has used material partly based on 
his own personal experiences, and partly upon an 
exhaustive analysis of 50,000 consecutive cases of 
accidents which had been reported to an insurance 
company dealing mainly with claims arising out 
of the Workmen’s Compensation Acts. As the 
author states, “After analyzing the first 10,000 
cases, it was found that a sufficient number of 
certain injuries had been obtained to strike a fair 
average, but where there was any doubt, all the 
cases occurring in the whole series were con- 
sidered. For example, no cut fingers were con- 
sidered after the first 10,000, but any fracture oc- 
curring in the whole of the 50,000 was tabulated. 
Even with this number of cases, results must show 
occasional freak figures which cannot possibly be 
taken as a fair average. In addition to this 
analysis, the author has made a personal study of 
some 15,000 cases over a period of many years, all 
of which have been examined and fully reported 
on for the express purpose of determining work- 
ing capacity, and he has an extensive hospital 
practice in the treatment of injured workmen. He 
has also endeavored to make a comprehensive 
study of actual working conditions, and has made 
it a rule never to express an opinion as to a man’s 
ability to perform his particular work until he 
has himself become familiar with the type of 
work involved.” 
The foregoing opinion certainly is interesting 
from the viewpoint of the relationship of the 


* INJURY AND INCAPACITY, by H. Ernesr Grirritrus, M. D. 270 
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industrial surgeon to his work of actually esti- 
mating the incapacity after industrial injury. It 
would be well if American surgeons were as 
meticulous in securing information relating to the 
actual type of work involved in individual cases, 
before giving opinions as to the nature or duration 
of incapacity following injury. 

The material is divided into various chapters 
relating to injuries to the head, chest, back, ab- 
domen, fractures of the upper limb, fractures of 
the lower limb, injuries to nerves, injuries to 
muscles and tendons, dislocation and diseases of 
the joints of the upper limb, dislocation and dis- 
eases of the joints of the lower limb, amputations, 
and miscellaneous injuries. In each one of these 
chapters, disabilities resulting from these various 
types of injuries have been extensively treated. 

An outstanding feature of the book is the in- 
clusion of tabulations relating to the various types 
of injuries showing the average period of incap- 
acity in weeks which may be expected from each 
type of injury considered, and occurring in work- 
men at different ages. These tables are further 
classified into heavy and light work. 

As another unusual collection of material, the 
author has set down a description of the physical 
requirements of workmen for different types of 
occupations, and has listed 24 different kinds of 
physical specimens. As an adjunct to this a list of 
occupations has been given and opposite each has 
been placed the number of physical types which 
should be competent to perform that class of 
work. This book should be of considerable help to 
industrial surgeons in estimating the incapacity 
after injuries, and also should stimulate further 
work on this subject, which is most needed in this 
country. The volume contains 270 pages, is priced 
at $5.00 and is published by William Wood & Com- 
pany, Baltimore, Md. 


Heat Stroke 


HE appellee filed a claim for compensation 
| under the Workmen’s Compensation Act of 


Montana, asserting that her husband died as 
the result of heat stroke.* His employer, the ap- 
pellant, introduced evidence to show that the hus- 
band died of myocarditis. The appellee, the 
widow, had thought an autopsy unnecessary, and 
the coroner rejected the suggestion made by a 
physician engaged by the employer that he order 
one. The facts and circumstances of this case, 
said the Supreme Court of Montana, on appeal, 
bear out the claim that the deceased died from 
exposure to heat. With the contention of the em- 
ployer that it was necessary for the widow to 
prove the cause of death by the best possible 
evidence, which must be based on autopsy, the 
court could not agree. It would be entirely viola- 
tive of the principles of the Workmen’s‘Compen- 
sation Act to hold that the widow, because she 
had not had an autopsy made on the body of her 
husband, forfeited her rights under the act. The 
obligation to take every necessary step to preserve 
evidence to establish the cause of death rested on 
the employer, its superintendent, and its medical 
adviser, at least as heavily as it did on the widow 
of the dead workman. The judgment of the dis- 
trict court awarding compensation to the widow 
was affirmed. 


* Birdwell v. Three Forks Portland Cement Co. (Mont.) 40 P. (2d) 43. 


Occupational Diseases 


The Situation In Utnots- 


by 


Y remarks will be 
divided into three 
parts: (1) a con- 


sideration of the difficul- 
ties which have arisen with regard to causes 
and effects of occupational disease, and the neces- 
sity of adequate interpretation of such causes and 
effects; (2) the status of the present industrial 
physical examination; and (3) the present legisla- 
tive situation in Illinois with regard to occupa- 
tional diseases. 


Causes and Effects 


N OCCUPATIONAL disease occurs because of 
definite causative factors which regularly and 
repeatedly produce disease typical of the occupa- 
tion or the industry in question. It is impossible 
to give in a few words an explanation of how an 
occupational disease arises and what its effects 
may be, but if we follow rather closely the simple 
statement above, I think that we shall avoid a great 
deal of difficulty. 

What are these causes and where are they to be 
found? 

The answer to this question may be discovered 
in the results of a typical industrial survey made 
in a cross section of American industry by the U. S. 
Public Health Service not long ago. This survey 
showed that in covering 615 plants, representing 
10 main industries and involving over 28,000 em- 
ployees, the most important materials from the 
standpoint of exposure, or hazard, in order of fre- 
quency, were inorganic dust, carbon monoxide, 
and lead and its compounds. This does not mean 
that there are not other materials in industry cap- 
able of producing occupational disease, but it does 
mean that these are the most important ones and 
the ones that occur most widely throughout Amer- 
ican industry. 

We might well here draw attention to the differ- 
ence between the meaning of the words “expos- 
ure” and “hazard.” Many persons use the words 
synonymously, but they have a very different 
meaning. The term exposure may be interpreted, 
I believe, to mean that a substance or process is 
used or evolved, which substance or process may 
under certain conditions cause an occupational dis- 
ease. A hazard, on the other hand, means that the 
substance or process is not only present, but also 
that the conditions of exposure actually constitute 
what may be called an occupational disease hazard. 
We see, therefore, that mere exposure does not 
mean hazard, although a hazard always involves 
an exposure. In the U. S. Public Health Service 
survey above mentioned, another conclusion 
reached was that we can never assume there is a 
hazard when the mere presence or use of a sub- 
stance has been observed. Consider for the mo- 
ment lead and its compounds; the fact of lead or 
some of its compounds being used in various proc- 
esses in an industry cannot be taken to mean that 
a hazard exists unless we know the conditions un- 
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der which the materials are 
used and also whether there 
is enough lead exposure so 
that disease may result. 

This will hold true for all types of occupa- 
tional disease exposure, and we must get accurate 
and definite information regarding the kind and 
severity of exposure before we can come to any 
conclusion regarding the existence of a real haz- 
ard. 

During the past several years there has been 
very definite evidence of over emphasis of the oc- 
cupational disease problem in some industries and 
under emphasis in others. While time does not per- 
mit pointing out illustrations of these principles, 
and it might not be advisable to indict or absolve 
various industries at this time, the necessity of 
measuring as accurately as possible the extent and 
severity of exposure in all industries where occu- 
pational disease may arise must be evident and 
reasonable to all who have considered the details 
of these problems. In other words, the insurance 
company which covers the risk and the manufac- 
turer who is responsible for his employees will 
finally come to the conclusion that it will be much 
better for them to know what there is in the plants, 
than to assume that former experience is a reli- 
able criterion, or to rely entirely on guess work. 

Another difficulty which has arisen is the fallacy 
of assuming real protection through the use of va- 
rious systems and devices, when the industrial ef- 
ficiency of these mechanisms is not definitely 
known. Such protective systems and devices must 
be tested under the actual conditions of use, if real 
efficiency ratings are to be obtained. The em- 
plover, the insurance company and the employee 
will want to be assured that real protection is af- 
forded when such systems and devices are made 
use of in attempting to guard against contraction 
of occupational disease. As a case in point: for 
many years we have been accustomed to hearing 
from ventilating engineers about the importance 
of the number of cubic feet of air exhausted per 
minute-—the diameter of fan blades—the number 
of revolutions per minute — the type of orifice— 
and other particulars concerning the functioning 
of a ventilating system; sufficient stress has not 
been laid, however, on how much dust, vapor or 
gas, as the case may be, is really left in the breath- 
ing atmosphere by these devices. This, it seems to 
me, is the real criterion of exposure—it certainly 
is the basis on which claims can be made, upon 
which damage suits can be initiated, and through 
which occupational disease can be contracted. We 
are not interested so much in what the ventilat- 
ing system or device takes out of the air as we 
are in what it leaves in the air. Similarly, we are 
interested in what the employee breathes under 
his respirator or mask, when he is actually engaged 
in his occupational duties and exposed to condi- 
tions which may be potential hazards. It, there- 
fore, follows that tests must be made of specific 
conditions to ascertain what the basis may be for 
liability or responsibility. 























Page 72 


The necessity of acquiring adequate information 
regarding the extent or severity of the occupa- 
tional disease hazard therefore becomes evident. 
We must also, however, obtain information rela- 
tive to the effects of these hazards on the human 
body as manifested by the medical findings. What 
we want to know is whether there is a hazard, 
what its extent and severity is, and also what em- 
ployees have been affected by it in the past, so 
that we may more intelligently apply this infor- 
mation to the control or elimination of these dif- 
ficulties in the future. 

Perhaps the most important single procedure in 
the study of occupational disease problems is the 
coordination and integration of hazard informa- 
tion with the effects or the medical findings. And 
this it seems has been the most difficult thing to 
accomplish in the past. There have been instances 
where the hazard has been measured accurately 
by our present methods and this knowledge has 
been of considerable value; there have been other 
instances where employees have been examined 
and the effects of potential or actual exposure esti- 
mated upon this basis; but the most desirable thing 
of all and the one which will be most emphasized 
I believe in the future is the association of these 
two types of information, and reasoning in terms 
of cause and effect. It means practically nothing 
to the manufacturer to tell him that he has dust in 
his plant containing 50 million particles per cubic 
foot of air, that the free silica content of this dust 
amounts to 35°,, and that a particle size distribu- 
tion study shows that the majority of the particles 
are below three microns in greatest diameter. Nor 
does it do him much good to find out that he has 
in certain processes a lead-in-air content of 10 
milligrams of lead per 10 cubic meters of air, or a 
concentration of 1500 parts of carbon monoxide per 
million parts of air. What the manufacturer de- 
sires to know is what the significance of these 
measurements is, and what they mean in terms of 
possible occurrence of disability among his em- 
ployees. Someone must, therefore, explain these 
things to him promptly and understandingly. Sim- 
ilarly, insurance company representatives, includ- 
ing engineers, claims men, and underwriters, also 
ask the same questions. The engineers want to 
know just what exposure would be safe, and, if it 
isn’t safe, what to do about it. The underwriting 
group wants to know whether plant “A” as sur- 
veyed is a good risk to put upon the books, judg- 
ing from present and previous industrial condi- 
tions and also the present and past physical con- 
dition of employees. Attorneys and members of 
industrial commissions and their associates desire 
to know whether a given set of industrial condi- 
tions is an actual occupational disease hazard— 
whether the employee actually has the occupa- 
tional disease in question — whether such disease 
was contracted in the plant where the employee 
worked. 

All of these situations are definite practical prob- 
lems regarding the causes of occupational disease 
and the effects upon the human body. The great 
difficulty has been the lack of proper interpreta- 
tion of these findings and their significant relation- 
ship as factors of cause and effect. We have on 
the one hand engineers who are vitally interested 
in industrial plant conditions and can give us defi- 
nite information concerning these things; we have 
on the other hand physicians who can make diag- 
noses, and through their examination results can 
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point to situations in which care should be taken. 
What we really lack is people who are thor- 
oughly trained on both sides of this question and 
who can, like the interpreter, speak both lan- 
guages. We cannot, for instance, expect the engi- 
neer to make diagnoses, and we cannot in the ma- 
jority of instances rely on the physician getting 
positive information regarding exposure condi- 
tions or hazards as they actually exist. 

To one who has had experience in these situa- 
tions, it must be clearly evident that many indus- 
trialists and others are led astray by the glamour 
of so-called research. Here again the principle of 
interpretation is involved; we cannot for the mo- 
ment forget that research, valuable as it is and 
will continue to be, is not worth the paper upon 
which it is recorded, unless it can be practically ap- 
plied in industry. In this situation as in others, 
it is necessary that one should have had enough ex- 
perience both in research and in practical prob- 
lems to have developed judgment as to whether 
such research is of value in the first place, and, 
secondly, as to whether it can be practically used 
to good effect. 

One can see then, that interpretation has be- 
come the most disturbing and at the same time the 
most significant phenomenon of all human rela- 
tionships. 

In facing the situation of proper interpretation 
of cause and effect relationships regarding occu- 
pational disease, I think we shall have to rely in- 
creasingly on industrial physicians. Certainly, in 
their final analyses, these are medical problems 
and demand medical solutions. This means that 
the physician must study more accurately and in 
more detail the actual causes of occupational dis- 
ease in industry and must secure better informa- 
tion concerning the type and severity of the hazard 
presented. The doctor must finally be in a position 
to say whether or not an occupational disease was 
actually contracted under certain conditions in a 
given plant, for surely the understanding of how 
causes operate to produce occupational disease is 
just as much a part of the physician’s responsi- 
bility in this instance as are adequate knowledge 
and proper interpretation of the causes of non- 
occupational disease. 

I have said nothing about prevention and con- 
trol, primarily because the conceptions of cause 
and effect are more simple and not as complicated 
as those of prevention and control. However, we 
can believe, I think, that the growth of prevention 
and control measures and the actual application of 
such methods will be evolutionary and will be 
worked out as we go along, step by step, in show- 
ing the definite relationships of certain conditions 
to the actual production of disease. Please do not 
misunderstand me—prevention is the most impor- 
tant of the different phases of occupational disease 
problems and by far the most economical in the 
long run—in fact, could we put into application to- 
day what we actually know about the prevention 
of occupational disease, the complexion of the en- 
tire picture would be radically changed. 


The Industrial Physical Examination 


E ARE accustomed, I think, to look upon the 
present industrial physical examination as a 
procedure which will tell us of the physical fitness 
of a prospective employee, or when done period- 
ically, give to us the same kind of information re- 
garding a man on the job. The present physical 
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examination procedure has proved ot be a valuable 
instrument, but I believe that its efficiency could 
be greatly improved, especially in relationship to 
occupational disease problems. 

Let us consider what this means: if the physi- 
cian when examining employees can do three 
things, much improvement will be apparent— (1) 
the physician should have a knowledge of the na- 
ture and extent of the hazard into which the em- 
ployee is going, as measured by our present scien- 
tific methods; (2) there should also be definite in- 
formation regarding the types of physical defects 
or abnormalities which would predispose to occu- 
pational disease under the influence of the hazards 
as known; and (3) there should be definite and 
adequate information concerning the type of pro- 
tection afforded the employee and as to whether 
that protection is functioning efficiently. 

You will understand that I am not minimizing 
the importance and the use of the usual physical 
examination in industry, but the value of this pro- 
cedure can be greatly enhanced in occupational 
disease work by special adaptation as indicated. 


Dr. Hart E. Fisher’s excellent presentation showed’ 


how he has adapted certain procedures in the ex- 
amination of employees under his supervision, 
and the excellent results which have been achieved 
by these special measures. This is but an example 
of what can happen in occupational disease work 
by using the same or similar principles. 


Present Legislative Situation 


FTER a continuous period of more than two 
vears of effort, through conferences and com- 
mittees, labor and industry are now in practical 
agreement in regard to an occupational disease bill 
which will compensate for disability due to this 
type of physical difficulty. It is now believed by 
those who are in close touch with the situation that 
such a bill will pass the next special session. 

We might briefly review the events leading up 
to and bearing on the present status of this ques- 
tion: In April, 1935, the Supreme Court handed 
down a decision on several cases in which the 
Court stated that Sec. 1 of the present Occupa- 
tional Disease Act was unconstitutional, basing 
this decision upon the indefinite, vague and un- 
certain wording used in this section, in which the 
employer was vested with the responsibilty of 
protecting his workmen against the possibility of 
hazards. The effect of this decision was virtually 
to remove the principle of negligence from court 
actions. | 

During the regular session of the Legislature, 
attempts were made by both labor and industry 
to pass occupational disease bills, providing in va- 
rious ways for the compensation of disability due 
to occupational disease. All such efforts ended in 
failure at this regular session. 

In July, 1935, the Appellate Court in two cases 
decided to the effect that if a man contracted an 
occupational disease in this state, he had no re- 
course at common law. 

The combined effect of these and other events 
has been to bring labor and industry closer to- 
gether and cause each side to be willing to capitu- 
late somewhat so that an agreement may be 
reached and also so that a non-controversial bill 
may be presented to the next special session of the 
Legislature, increasing the possibility of the pas- 
sage of such a bill. 

There is certainly something to be said for jus- 
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tice on both sides of this question: one may as- 
sume that it is just as presumptuous for the em- 
plover to wish to escape his responsibility for caus- 
ing occupational diseases and for paying compen- 
sation for disability therefor, as it is for an em- 
ployee to attempt to collect compensation for dis- 
ability contracted from non-occupational causes. 
Surely there is a middle ground which is tenable, 
and a fair and equitable point of view as implied 
by this statement. I believe that labor wants to be 
quite fair about it, but wants very definitely to 
have a statutory regulation through which a man 
may recover compensation for disability, when 
that happens. I believe also that the majority of 
manufacturers are willing to assume the responsi- 
bility of paying compensation in instances where 
they know that disease has originated in their 
plants and disability has resulted therefrom. 

We must not be misled by factionalism, by in- 
dividual prejudice, or by insincere motives. The 
theory of compensation is that payments should 
be made for disability—if the disability prevents 
the employee from earning a livelihood. We should 
remember that there is a very definite fallacy in 
paying for diagnosis instead of paying for dis- 
ability. There is always the necessity of showing 
proof of the hazard, of the disease, and of the con- 
sequent disability. If this triad of principles could 
be kept in mind in all instances, a great waste of 
time, money and effort could be prevented. 

It is an old principle that compensation for oc- 
cupational disease disability is best for all con- 
cerned, that the effects would be to secure more 
equitable settlements in most instances. Such a 
system will also demand in its use more evidence 
regarding the hazard in industrial plants and also 
more information regarding the physical condition 
of employees. Not the least of these effects will be 
a greater emphasis on preventive and control 
measures, a great improvement of such methods, 
and a more widely disseminated use of these pro- 
cedures. Finally, such a system will show results 
more humanitarian, more economical, and more 
efficient than that under which we have labored. 


Summary 


E MAY conclude, I believe, that the whole 

future attack on occupational disease prob- 
lems will be centered about the principle of acquir- 
ing more frequent and more exact information 
regarding the relationship of the causes and effects 
of occupational disease, and the greater and more 
intelligent application of this information. In- 
surance companies, manufacturers, and industrial 
commissions are certainly going to demand this 
type of data; and also it must not be forgotten 
that the employee certainly has a right to expect 
that he shall be able to labor without undue haz- 
ard. Such a situation will demand more frequent 
and more intelligent use of skilled interpreters, es- 
pecially physicians, who will take more interest in 
the study of plant conditions and the integration 
of such conditions with the physical effects in the 
human body. 

If we can put into effect the suggested changes 
of adaptation of the industrial physical examina- 
tion to occupational disease problems, I believe 
that many difficulties will be overcome. 

And when compensation for occupational dis- 
ease disability becomes law in this state, these 
principles will surely find a logical place in our so- 
cial order. 





— . EE 
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What Is Industrial Medicine? 


A ment numerous suggestions for the improve- 








ment of the quality of our magazine by the 
addition of ‘more surgical articles,” comes 
the following: 

“T have consistently opposed for many years at- 
tempts to make a specialty out of ‘Industrial Medi- 
cine and Surgery.’ There can be no such specialty. 
Such a caption includes every specialty in medi- 
cine. How can anybody be an internist, a trau- 
matic surgeon, eve, ear, nose and throat surgeon, 
brain surgeon and all the rest of it? 

“I presume a sort of specialty is developed by 
men who devote full time to the problems of a 
great industry. Such men cannot be very good 
surgeons. 

“Industrial Medicine, I mean your publication, 
is good. I think you should keep it strictly medi- 
cal and vou should stay out of the surgical field. 
It is, I believe, and should remain, a publication 
for the internists. So-called industrial surgery is 
not different from any other surgery.” 

The writer of this letter is not alone in his opin- 
ion; there are still many doctors who believe as he 
does. But more and their number is rapidly 
growing to more and more—have a different view. 

Among the elements of the outlook of the latter 
group is a newer, and broader, connotation of 
the term “specialty.” 

Thev see this term, in industrial medicine and 
surgery, not as meaning a special department, or 
section, or field, of medical practice, but as des- 
cribing the application of all the medical and sur- 
gical principles specific to, and inherent in the na- 
ture of, the problems of the special field created 
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by the contract of employment—in whatever cir- 
cumstances, and however bounded and circum- 
scribed by the various medicolegal, medico-engi- 
neering and socio-economic super-impositions up- 
on that contractual relation. 

To their way of thinking, industrial medicine 
and surgery is the concentration of all that is ap- 
plicable in medicine and surgery, to the problems 
arising from the facts and circumstances of em- 
ployment. 

For the facts and circumstances of employment 
present all kinds of problems; and these must be 
met and solved by all kinds of men—each in his 
special line. 


HE problems arising from the employment 

relation are different, original, and in many 
instances unprecedented. In the first place, the 
employee is an economic unit—one of the sustain- 
ing, as distinguished from the sustained, aggre- 
gate. And in the second place the employer is held 
accountable in terms of money cost for the em- 
ployee’s variations below his normal as such unit: 
by law in the event of injury and, in many cases, 
in the event of disease; and by subjective penal- 
ties, such as inefficient work, substitutes on the 
job, etc., in the event of sickness and certain other 


‘kinds of disability. 


These differences have a very fine analogy in 
Dr. John J. Moorhead’s description of traumatic 
surgery as possessing the following characteris- 
tics:* “(1) no incubation period; (2) no excep- 
tions as to age, sex, color, race, or other personal 
peculiarities; (3) a definite relationship of trauma 
to disease at various times; (4) greater complica- 
tions and sequelae; (5) more frequent contacts 
with the judiciary; (6) malpractice problems; (7) 
diverse effects; (8) an important relationship to 
general surgery; and (9) involvement in the con- 
troversy as to proper use or abuse of antiseptics.”’ 

Sound thought upon “industrial surgery” dis- 
closes its inherent development from—indeed, al- 
most its origin in—the surgery of trauma; a good 
many are still living who can remember when the 
attendance of many kinds of injury upon certain 
kinds of work was concurrent and inevitable. 

Industrial medicine and surgery, as special 
fields, have come far in the last two decades. Some 
idea of how far may be gathered from such in- 
stances as the one described briefly on p. 64 here- 
in, where, from “the Company Physician to ex- 
amine new applicants,’ the medical service has 
grown to such proportions that “at present there 
are 25 physicians and 20 nurses in Westinghouse 
clinics”; or the Medical Department of Standard 
Oil of New Jersey, which “from a small beginning 
where a comparatively small number of physi- 
cians were employed on a fee basis to examine 
and treat accident cases, the department has 
grown to its present size where 65 full-time phy- 
sicians, three dentists, 94 nurses, 24 first-aid men, 
nine pharmacists, 10 laboratory technicians, 20 na- 
tive dressers, and 21 sanitary engineers are now 
employed,” and where the annual budget for the 
Medical Department is “considerably over $1,000,- 
000.” 


F COURSE, there is the somewhat time-hon- 
ored plaint about industrial medicine and sur- 
gery, on the part of the physician and surgeon in 


*See Industrial Medicine, January, 1936, p. 26. 
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private practice, that, as the writer of the letter 
quoted indicates, the field is so broad that no one 
man can be a specialist in all of the departments 
of medical science which the field requires. 

On the other hand, however, the industrial phy- 
sicilan and surgeon has the effective answer that 
the physician and surgeon in private practice is, 
in a manner of speaking, not coming into the 
equities of the matter with clean hands, because 
he attempts to diagnose and treat cases of indus- 
trial disease and injury having little, and many 
times no, knowledge of the real etiological basis 
of such abnormalities—in other words, the private 
practitioner does not know medically the indus- 
trial environment. To illustrate this, the tendency, 
both public and professional, has been to attribute 
to certain negligences of the industrial physician 
and surgeon the existence of the conditions which 
made possible the “silicosis racket” so prevalent 
the last few years. But, in the opinion of the in- 
dustrial physicians and surgeons who are really 
informed on the matter, the real negligence was 
that of the physicians and surgeons in private 
practice—in that they knew so little of industry, 
and as it proved, so much less of silicosis. In fact 
there are those who flatly state that if private 
practitioners on the whole had been better prepar- 
ed there need not have been any silicosis racket. 

Maybe, if the logic of the situation is pursued to 
its ultimate lair, the fault is that of the medical 
schools, in paying so little attention to undergrad- 
uate and postgraduate courses in the special line 
of scientific and professional application which 
constitutes industrial medicine and surgery. 


NOTHER element of the fact that industrial 

medicine and surgery is a special field, with 
metes and bounds that are peculiarly its own, is 
its essential basis of dealing with groups of indi- 
viduals. This requires on the part of the indus- 
trial physician and surgeon a contact with and 
knowledge of socio-economic problems very rare- 
ly, if at all, encountered in private practice. In 
every discussion of so-called socialized medicine, 
the common denominator—and the factor most 
confusing to the medical profession as a whole—is 
the necessity of considering adequate medical 
service in terms of groups rather than individuals. 
If the collective experience of industrial physi- 
cians and surgeons could be used in the solution of 
common problems, which, it is alleged, might be 
solved by socialized medicine, the medical profes- 
sion would be in such better, if not fully adequate, 
control as to make the agitation for socialized 
medicine much less potentially dangerous than it 
is. And, what is more fundamental, medical serv- 
ice would be more generally given and of better 
quality, and the economic return more commen- 
surate with professional ability. This is so true 
as to sustain the statement that the alleged need 
for socialized medicine will be subdued and dis- 
appear, proportionately as the number of compe- 
tent industrial physicians and surgeons increases 
and the application of their experience is extend- 
ed to more and larger groups of employees. 

As between the intelligent and effective control 
of medical services in groups as rendered by in- 
dustrial physicians and surgeons, and similar serv- 
ices attempted through state supervision, with all 
of its inevitable political innuendo and middlemen, 
there is no real choice. 
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ND SO, who shall say that any physician in an 

industrial affiliation is less the physician be- 
cause he is in industrial work than he would be 
in private practice? The fact is that his very iden- 
tification with industrial work is evidence that he 
is more the physician, because if he is less, the re- 
sults of his being less become apparent so quickly 
—and so disastrously to his continuance in the po- 
sition. 

And who shall say that the industrial physician 
and surgeon whose administrative genius respond- 
ed to the demands of the growth, expansion, and 
development of one of the modern industrial med- 
ical departments is any less “a very good sur- 
geon” because he is also a very able executive” 
The fact to the contrary was demonstrated long 
ago by innumerable instances in public health 
work. These, however, are more obvious than 
their counterparts in industrial work; but indus- 
try is rapidly filling up with outstanding instances 
of “very good surgeons” displaying also very fine 
executive talents. 


Important Reading 


N AN attempt at the better ordering of medi- 
| cal practice under workmen’s compensation 

laws, New York State, through its amend- 
ment effective July 1, 1935, led off in the direction 
which an increasing number of medical men be- 
lieve is the logical direction for this kind of prac- 
tice to take. For workmen’s compensation law, as 
Henry D. Sayer pointed out in one of his able 
studies of the subject, is a law unto itself—‘“not 
unlike a step-child in the field of American juris- 
prudence ...a new conception .. . not common 
law nor derived from the common law.” 

In its quarter-century of development, work- 
men’s compensation has not had the benefit of 
anywhere near as much medical guidance as lay 
guidance. With far too much of the latter, and 
far too little of the former, it has built up its own 
system. But “the practical effect” of that system 
at present, even though the medical profession has 
not been more than casually interested, “is that 
the say-so of the doctor .. . is the final word as to 
what the employer or carrier shall pay or what 
the claimant shall receive.” 

This being so, it is time the doctor obtained a 
grasp of the subject, not alone in its severely medi- 
cal aspects, but also as to its general position 
among the economic relations of employer and 
employee. 

In this respect the New York amendment, while 
it may be neither easy nor interesting reading, is 
nevertheless important reading. The Medical So- 
ciety of the County of Kings, in preparing to re- 
ceive applications for authorization to practice un- 
der its provisions, repeatedly advised: “Every 
physician is urged to read the complete law.” This 
advice is as good outside of New York State as in 
it; for, as has been often mentioned in these col- 
umns and elsewhere, in matters of this kind other 
states can be depended upon to follow that state’s 
lead. And some, even now, seem to be getting 
ready to do that—even though the effects of the 
New York amendment are still far from being un- 
derstood, and, in the opinion of many able minds, 
any value it has in the correction of alleged old 
abuses is more than offset by its obvious and al- 
ready-invoked adaptability to new ones. 




















Industrial Health Hazards and 
Employer Responsibility 


I* 


GREAT deal has been heard re- 

cently, particularly in the State 
of New York, about the cost of com- 
pensation insurance for the protec- 
tion against occupational diseases. 
Various estimates of such costs range 
from less than 1% to more than 10% 
of the payroll. Irrespective of what 
rate will be set in the beginning, 
eventually the determining factor of 
cost will depend upon the efficiency 
of measures used for the protection 
of workers. Neglect to provide pro- 
tective measures may prove extreme- 
ly costly. Control will reduce the 
cost to an insignificant expense. 

With the many demands made 
upon industry for employee compen- 
sation, either through legislative or 
civil action, following injury to health 
arising out of, or alleged to arise out 
of, and during the course of employ- 
ment, the maintenance of the health 
of any working force has become, 
from an economic viewpoint alone, a 
practical necessity. 

During recent years, the responsi- 
bility of the employer has steadily 
broadened, due chiefly to the fact that 
the capacity for control of health con- 
ditions in industry lies almost entirely 
in his hands, and the employer has 
found it to be good business to reduce 
to a minimum the money losses due to 
sickness among workers. He has done 
this by providing a program consist- 
ing largely of health supervision and 
education, plant hygiene and safety 
engineering. 

The essential basis of health control 
in industry is the physical examina- 
tion. Without knowledge of the phy- 
sical condition of the individual whose 
health is to be conserved or bettered, 
it is difficult, if not futile, to develop 
the facilities required for his care. It 
is also true that only by regular medi- 
cal examinations over a period of 
years can a reliable opinion be formed 
regarding the effectiveness of preven- 
tive measures used to prevent the oc- 
currence of occupational diseases. 

The question may be asked, “Why 
do occupational diseases occur?” 
Many causes might be cited, chief 
among which are two: 

First. occupational diseases occur 
because of the employment of poor 
risks, or the failure to select workers 
physically and mentally capable of 
giving reasonably continuous service. 
In the selection of workers, consider- 
ation also must be given to the possi- 
bility of the job aggravating existing 
diseases and defects. 

Second, occupational diseases oc- 
wur because they are actually pro- 
duced by exposing workmen to con- 
centrations of toxic substances be- 
yond the threshold or toxic limit of 
those substances, or by the failure to 
provide and maintain the necessary 
equipment to protect the workers 
against harmful exposure. 
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The health hazards of an industry 
are determined by a physical survey 
of representative plants of that in- 
dustry. Without going into the mat- 
ter of the methods and standards used 
in conducting a survey of an industry, 
the results of that survey should 
evaluate the various health hazards 
existing. It should indicate the chief 
sources of the hazard, the extent and 
efficiency as well as the faults of 
equipment intended to protect work- 
ers. Wherever physical examinations 
are made, it is possible to correlate 
the physical findings with the data 
collected from the physical survey of 
the plants. Such studies indicate the 
foundry industry to have compara- 
tively few health hazards. First might 
be mentioned the presence of dust of 
a mixed character. It is true that the 
harmfulness of a dust varies consid- 
erably, depending upon its chemical 
composition, its concentration, in 
some instances the particle size meas- 
urements of the dust, the length of 
exposure, and, perhaps, individual 
susceptibility. 

Foundry dusts, however, do contain 
some substances which are of a haz- 
ardous nature. The majority of the 
dusts collected in foundries contain 
varying percentages of free _ silica, 
which is responsible for the disease 
known as “‘silicosis.”” The inhalation 
of silica dust produces a fibrosis, 
from which very few individuals die, 
but, unfortunately, silica dust in some 
way or other provides a fertile soil 
for the development of the tubercle 
bacillus and a large percentage of 
silicotics — some quotations are that 
about 75% die of tuberculosis. 

In studies of the foundry industry, 
made by the Metropolitan Life Insur- 
ance Co., about 50% of the dust 
counts collected exceeded 10,000,000 
particles per cubic foot of air. About 
10% of those counts exceeded 100,- 
000,000 particles per cubic foot. It 
was found that the chief sources of 
this dust are due to lack of mainte- 
nance of equipment. The foundry 
industry has the facilities for control- 
ling the dust but, unfortunately, this 
equipment is not maintained at all 
times. 

There happen to be only three chief 
sources of dust in the industry: name- 
ly, sand conditioning, shake-out oper- 
ations, and cleaning operations. Fa- 
cilities are available for controlling 
the dust in all of these operations. 

While the subject of dust is being 
discussed, there is another substance 
which is found in foundries where 
brass is founded: namely, lead. In 
these foundries, there frequently are 
sufficient amounts of lead dust to 
create a hazard of lead poisoning. 

Foundrymen are frequently sub- 
jected to varying temperature condi- 
tions, to radiated heat and drafts. 
The author believes that the high rate 
of respiratory diseases is due more to 
the changing temperature conditions 
than to the dust hazard. He has never 
been convinced that the foundries 
have a serious silicosis hazard. While 
the company with which the author is 
connected did examine a number of 
men who had worked a long number 
of years in the foundry industry and 
found a certain amount of fibrosis, no 









advanced cases of silicosis were found. 
Apparently, the disease progresses 
slowly among the foundrymen, so 
that the author feels that with the 
utilization of the facilities that are 
already in use in the majority of the 
foundries—and most important is the 
maintenance of the equipment—the 
dust hazard can be controlled with 
very little trouble. 

Other hazards are of a minor na- 
ture. In some instances, there mav 
be an escape of gases around fur- 
naces. These gases may contain car- 
bon monoxide, hydrocyanic acid, sul- 
phur dioxide and a few other gases 
which are, of course, in moderate con- 
centrations very poisonous; but these 
are only occasionally found around 
furnaces due to leakage. Of the indi- 
rect health hazards, perhaps the 
chief is illumination. It was found in 
the studies to which the author has 
referred, that the illumination as a 
rule was poor. 

Of all the hazards, perhaps the two 
most important of the industry are 
dust—and the author feels that the 
dust hazard perhaps is more of a 
legal hazard than a health hazard, 
and, therefore, very important to con- 
trol; and second, the varying temper- 
atures, exposure to radiant heat and 
drafts. 

A control program should consist 
of two phases. the medical and the 
engineering. The medical phase of 
the program consists of initial or pre- 
employment physical examinations 
and periodical examinations. Unfor- 
tunately, only the larger foundries 
can afford the expense of maintaining 
their own medical departments. Like- 
wise, an engineering department is 
generally impracticable for the aver- 
age foundry. Therefore, it seems that 
the best plan to consider is a central 
organization equipped to make the 
necessary physical examinations and 
an organization with the personnel 
capable of conducting physical sur- 
veys at the plant. The author has in 
mind the set-up in Milwaukee, where 
a central organization provides a phy- 
sician who interprets all x-ray plates 
and an engineer who conducts all 
surveys of the foundries. 

Unfortunately, the average physi- 
cian is not prepared to make the type 
of examination and interpretation re- 
quired to diagnose every disease 
among workers in the foundry indus- 
try. The physical examination must 
include a very careful job analysis, 
particularly a history of the past oc- 
cupation. Most important in the 
physical examination of applicants 
who are exposed to dust conditions, 
is the x-ray examination of the chest. 
Unfortunately, there are few physi- 
cians who have had the experience 
necessary properly to interpret the 
findings of the average worker. 

There is another advantage in hav- 
ing a central clearing house, in that 
a uniform method of conducting ex- 
aminations and a means of compar- 
ing the various x-ray findings are 
available. A central organization 
likewise is best in conducting a physi- 
cal survey. Here, again, it is unfor- 
tunate that there are not enough en- 
gineers trained in this particular type 
of analysis. 
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Millions of Dollars for Doctors 


“TO PAY A DOCTOR BILL”— operations, confinement cases, 
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We should like to lend many more millions for the same purpose, 
whether borrowers come to us direct or whether they are referred by 
the medical profession. 


Many doctors have referred 
their patients to us and have 
endorsed the note. In such 
transactions the doctor re- 
ceives his money, and the 
borrower has a year to retire 
the obligation. Doctors run 


little or no chance in signing 
such notes, for, if the bor- 
rower will not pay his loan 
to us under a definite retire- 
ment plan, the chances are 
he would not pay the doc- 
tor if a loan were not made. 


In addition to lending on the signature of doctors or other friends of 
those who owe for medical attention, we also lend on collateral, and 
we lend on automobiles too. All loans are made at the lowest rate and 
on the most liberal terms. 


We invite not only doctors but anyone who owes the doctor to ask | 
Mr. Tietz, Manager of our Credit Department, for full information with | | 
respect to the simple method of handling transactions of this kind. | 
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With such a program, which strikes 
at the two chief causes of occupa- 
tional disease, the author is convinced 
that the health hazards of the indus- 
try can be controlled and that foun- 
dry work will eventually become a 
safe employment for workmen. 


II* 

ENTURIES ago, when man was 

just emerging as the dominant 
figure in the welter of life about him, 
we can visualize a thick-set figure 
clothed in animal skins setting forth 
from his cave in the early morning. 
He carried a rounded stone in his 
hand as he passed along a trail in 
search of food, and relied largely 
upon his keen senses to warn him of 
approaching game or danger. He in- 
haled deeply of the air brought to 
him by the fresh morning breeze, and 
suddenly tensed as he became aware 
of the approach of a hare. As the 
animal fled before him, he hurled the 
stone but misjudged the distance, and 
missed his prey. 

In searching for his weapon, he dis- 
covered that it had struck a rock and 
splintered into sharp angular pieces 
which attracted his attention as use- 
ful objects. Later that afternoon, his 
appetite satisfied, this early man ex- 
perimented with stone chipping in an 
effort to produce more perfect wea- 
pons or tools. During the process of 
fashioning a flint spear-head, the 
early artisan must have inhaled a cer- 
tain amount of fine flint dust, but 
there is little to lead us to believe 
that his health or welfare was seri- 
ously affected thereby. 

Before the first tool or machine was 
devised, the lungs of this early man 
had already accumulated considerable 
dust from the apparently clear air 


about his home. The elementary 
forces and the activities of living 
things were constantly producing 


dusts which were added to the atmos- 
phere in varying quantities. Concur- 
rently, these same forces were oper- 
ating to rid the air of part of the con- 
tamination. Since none of the forces 
tending to eliminate the dust were 
perfectly efficient, particulate matter 
constituted a normal component of 
the atmosphere enveloping the earth 
and, because man exercised little o1 
no control over the forces producing 
dust, he inhaled a portion of it with 
the first breath of life and continued 
to do so throughout his existence. 
Not all of the dust which he in- 
haled was retained, for a considerable 


quantity was filtered out and expelled ° 


by the air-conditioning apparatus of 
his upper respiratory tract, which was 
provided with hairs, moist mucous 
surfaces, a whipping sea of cilia and 
the mechanism of cough. Moreover, 
a further portion of dust was returned 
to the atmosphere in the exhaled air, 
but a certain proportion entered the 
ultimate air sacs of the lungs and was 
retained there to be disposed of by the 
interesting processes provided by the 
pulmonary anatomy. 

If we could have observed the liv- 
ing tissues of this early man under 
high magnification, we would have 
noted that wandering cells or phago- 
cytes moved out from the walls of the 
air sacs and engulfed the particles 
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which had entered the lung, thereby 
furnishing the dusts a possible means 
of transportation and more intimate 
contact with the body fluids but at 
the same time protecting the pul- 
monary structures from purely me- 
chanical irritation. Some of the dust 
containing cells might have appeared 
to be greatly stimulated by their in- 
gested particles and would have mi- 
grated toward the nearest portal of 
entry, into the drainage system or 
lymphatics. Some of these stimulated 
cells would have come to rest at small 
catch-basins along the drainage sys- 
tem, but the greater portion of them 
would eventually have lodged in the 
cesspools or lymph nodes near the 
root of the lung. 

At these points, there would have 
been a_ sufficient concentration of 
particles to pigment the structures so 
that the color of the dust could have 
been discerned with the unaided eye, 
had the lymph node been exposed to 
view. Other dust containing cells 
would have appeared quite different- 
ly than those just described, however, 
for they would have displayed little 
or no stimulation and would have 
remained in the air sacs lethargically 
taking in a new particle from time to 
time but failing to show any evidence 
of concern over their burden. 

If the lung of this early man could 
have been examined with all the 
microscopic, petrographic, and chemi- 
cal skill of the present day, many in- 
teresting facts about the dust that 
they contained would have been dis- 
closed. This dust would have been 
discovered to have a well defined size 
distribution with none of the particles 
larger than 10/25,000-in. (0.0004 in.) 
in diameter, while 70% of it would 
have been less than 1 to 2/25,000-in. 
(0.00004 to 0.00008 in.) in diameter. 

The particles would have shown a 
great variety of constituents, some of 
them being derived from living 
things, or organic, while others would 
have been earthy, or inorganic in na- 
ture. Part of the organic dust would 
have been shown to be living bacteria 
highly stimulating and capable of 
causing the death of their host cells. 
while other parts of the organic ma- 
terial would have been composed of 
animal or vegetable cells. The inor- 
ganic components would have con- 
sisted largely of small particles of 
various rocks. 

Certain of the dusts would have 
been readily soluble in the body 
fluids, and would have dissolved in 
the containing cells, forming either 
poisonous or  innocuous’_ products 
which in turn either stimulated and 
killed the host cells or left them un- 
affected. Other dusts would have 
been relatively insoluable and would 
have remained in the pulmonary 
framework throughout the life of the 
tissues containing them. Some or 
these latter particles would have ap- 
peared totally inert, while others 
would have stimulated the phagocytes 
and created further change in the 
tissue. 

Our early man was quite uncon- 
cerned about all these interesting 
phenomena and probably continued 
to chip flint objects for his tribe until 
he reached a ripe old age. With the 
passage of time, better tools were 
fashioned and a third great force for 
the production or elimination of dust 
was introduced in the form of ma- 
chines. 
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The social group was organized to 
perform industrial activities and 
craftsmen appeared who devoted all 
of their working hours to specific 
skilled occupations. Frequently, these 
occupations involved the production 
of dust and the concentration in the 
atmosphere about the craftsman was 
often much greater than that which 
the artisan of the stone age created, 
because this modern workman was 
aided by more efficient tools. It was 
significant also that the craftsman 
continued steadily at his work, where- 
as the early artisan exercised his skill 
only as his fancy dictated in the hours 
not consumed by the struggle for the 
necessities of existence. 

Certain of these craftsmen soon 
were observed to have an excessive 
mortality from one cause or another, 
and occupational diseases were recog- 
nized. About 400 years ago, Georgius 
Agricola in his famous “De Re Metal- 
lica’”’ wrote as follows: 

“When the dust is corrosive, it ul- 
cerates the lungs and produces con- 
sumption, hence it is that in the Car- 
pathian Mountains there are women 
who have married seven husbands, 
all of whom this dreadful disease has 
brought to an early grave.” 

Later, Ramazinni, who wrote the 
first textbook of industrial medicine, 
attributed the high mortality from 
consumption among miners and stone 
workers to the sharp cutting action 
of the small bits of stone which these 
workmen inhaled. Other observers 
described the unusual appearance of 
the lungs of men who had worked in 
dusty trades of various kinds and 
Zenker coined the word “pneumono- 
coniosis” to describe the pulmonary 
changes which follow the prolonged 
inhalation of any dust or mixture of 
dusts. 

Recent investigators have pointed 
out that excessive exposure to silica 
appears to constitute the greatest of 
all industrial dust health hazards, and 
the term “silicosis” has been adopted 
to designate the specific condition 
which men develop after long ex- 
posure to this dust. 

In the normal individual, the reac- 
tion to inhaled crystalline silica is 
characterized by the development of 
a peculiar type of fibrosis or scar 
which appears in those areas where 
silica is deposited within the pul- 
monary structures. Silica-containing 
air enters the lung in turbulent mo- 
tion and the dust is deposited uni- 
formly throughout the entire organ. 
Since these particles are capable of 
stimulating phagocytes, they are rap- 
idly transported into the drainage 
system or lymphatics, and the first 
detectable evidence of characteristic 
fibrosis appears in the lymph nodes 
situated at the root of the lung. Later, 
this reaction will manifest itself 
throughout the entire lymphatic sys- 
em which encircles the blood vessels 
and bronchi. 

As the reaction throughout the 
lymphatics proceeds, the effectiveness 
of this drainage mechanism is inter- 
fered with and the dust entering the 
lung is eventually unable to reach the 
lymphatics, and is thereafter deposit- 
ed by the phagocytes in selected areas 
throughout the lung substance itself. 
Small, discreet, and uniformly dis- 
tributed fibrous nodules from 2 to 6 
mm. in diameter may eventually de- 
velop in large numbers within the 
lung, presenting in this stage the 
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characteristic 
silicosis. 

An excellent x-ray film of the nor- 
mal individual’s chest represents a 
projection of the pulmonary structure 
cast as shadows of varying density. 
Prominent among these densities are 
those cast by the blood vessels, which 
compose the so-called vascular tree. 
The fibrous changes initiated by pure 
silica can be detected in the early 
stages on a good roentgenogram, by 
the increased densities shown at the 
root of the lung where the lymph 
nodes are situated. Further changes 
throughout the lymphatic system will 
become evident by an_ increased 
prominence of the vascular shadows 
caused by fibrosis developing in the 
lymphatics surrounding these struc- 
tures. Finally the roentgenogram 
will reveal, as small round densities, 
the uniformly-distributed, discreet, 
fibrous nodules present throughout 
the lung in advanced silicosis, giving 
the characteristic “snow-storm” ap- 
pearance described by roentgenolo- 
gists. 

Inert dusts such as coal, hematite, 
gypsum, alumina, and limestone, pro- 
duce no stimulation of the phago- 
cytes and hence tend to remain with- 
in these cells for long periods without 
promoting any further action. When 
mixtures of silica and these inert 
dusts are inhaled together, the reac- 
tion so characteristic of silica is modi- 
fied by the inert material which 
tends to slow down the changes which 
would result if the silica were present 
alone. These modified reactions are 
apparent not only to the pathologist, 
but also to the roentgenologist, and 
constitute the great bulk of all cases 
of occupational fibrosis. Experience 
has demonstrated that individuals 
with modified silicosis do not suffer 
from the excessive mortality which 
characterizes those groups with true 
silicosis. 

If tubercle bacilli are inhaled, they 
are handled in much the same man- 
ner as dusts. Once in contact with 
the tissues, however, they are either 
killed and disposed of or they set up 
localized foci of infection. The or- 
ganisms are transported by phago- 
cytes into the lymphatics and the tis- 
sues then attempt to wall off these 
foci of infection by laying down an 
ever thickening mantle of fibrosis. 
This reaction is much the same as 
that which follows the inhalation of 
silica, except that it is generally lo- 
calized to one or more portions of the 
lung and may be visualized and in- 
terpreted as tuberculosis with re- 
markable accuracy in a good x-ray 
of the chest. 

Obviously, the lung which has been 
injured by a pulmonary infection, 
such as tuberculosis, is far less com- 
petent to deal with a dust, such as 
silica, than is the normal lung. More- 
over, it has been proved both clini- 
cally and experimentally that the in- 
halation of pure crystalline silica 
tends to reactivate a pulmonary tu- 
berculous lesion which would other- 
wise heal, and frequently renders 
such infection progressive and fatal. 
Even if the tuberculous lesion has 
successfully healed prior to the time 
when silica is inhaled, a far greater 
reaction to the dust occurs about the 
site of the old tuberculous scar than 
occurs in normal tissue, since the 
drainage system in that area has al- 
ready been damaged and since the 
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two processes apparently stimulate 
the tissues to produce an excessive 
amount of fibrosis. 

Recent investigations have dis- 
closed that individuals who have 
simple silicosis, uncomplicated with 
tuberculosis, are not generally dis- 
abled, even though their condition 
may be quite advanced. A careful 
physical examination frequently fails 
to reveal anything abnormal about 
such individuals, and the changes 
which have occurred in their lungs 
can be detected only by the x-ray. 

Silicotic workmen who complain of 
shortness of breath, chest pain, cough, 
or other disabling symptoms are gen- 
erally found to have either a compli- 
cating pulmonary infection, usually 
tuberculous in nature, or some evi- 
dence of a previous pulmonary in- 
jury which has left a localized scar. 
These cases can be discerned on an 
x-ray film by the characteristic ap- 
pearance of silicosis to which have 
been added the densities cast by the 
localized masses of pulmonary fibrosis 
which exist about the sites of the in- 
fection or previous pulmonary injury. 
Frequently, such cases fail to show 
tubercle bacilli in the sputum until 
shortly before death. In many in- 
stances, the disease is unusually 
chronic and only slowly progressive, 
manifesting itself largely by a pro- 
gressive shortness of breath. Cases 
of this type are the prominent feature 
among the men actually disabled by 
a modified silicosis hazard. 

Widespread misconception of the 
disabling effects of uncomplicated 
silicosis has arisen from the studies 
of early investigators who were un- 
able to distinguish cases of silicosis 
from those complicated with pulmon- 
ary tuberculosis or other infections 
with the equipment or knowledge 
then available. These earlier investi- 
gations revealed silicotics who dis- 
played shortness of breath, chest 
pain, cough, and other disabling 
symptoms which were ascribed to sili- 
cosis alone, since tubercle bacilli 
could not be found in the sputum. It 
should be realized, at the present 
time, however, that silicosis assumes 
a serious position as an occupational 
hazard largely because of its effect on 
pulmonary infections, predominately 
tuberculous in character. 

Though the foundry must always 
be considered as a dusty industry, the 
nature of its operations are such as 
to induce, for the most part, only a 
modified silicosis. Both mortality 
studies and clinical examinations of 
foundry workers fail to disclose the 
type of hazard associated with a pure 
silica exposure. Many men in ad- 
vanced age groups who have spent 
their entire working lives in the 
foundry industry are still capable 
workmen, suffering from no occupa- 
tional disability, although most of 
them will be found to have some de- 
gree of pulmonary fibrosis. The 
workmen who are disabled by an oc- 
cupational fibrosis contracted in the 
foundry are generally those who ex- 
hibit evidence of concurrent pulmon- 
ary infection or other injury. It must 
be recognized, in spite of these allevi- 
ating circumstances, that a certain 
occupational hazard does exist in all 
foundries. 

Any working atmosphere which 
contains more than a certain thresh- 
old concentration of silica will induce 
the formation of pulmonary fibrosis 
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in workmen exposed to it over long 
periods of time. Information gath- 
ered from field studies made in many 
parts of the world indicates that a nor- 
mal man may work for many years 
in air containing pure crystalline sili- 
ca dust without impairing his health, 
providing the concentration does not 
exceed 5,000,000 particles per cu. ft. 
of air as determined by the standard 
method used in the United States. 

This concentration constitutes a 
special value for the health hazards 
created by silica which may be desig- 
nated as the primary threshold. The 
value of this threshold will be in- 
creased for those industries in which 
the silica hazard is reduced by the 
presence of modifying factors. The 
development rate does not always 
appear to vary directly with the con- 
centration but increases slowly with 
the elevation of the dust level up to 
a certain value where the accelera- 
tion becomes very marked. 

Concentrations of 100,000,000 or 
more pure silica particles per cu. ft. 
of air appear to be extremely hazard- 
ous and constitute a second special 
value which may be designated as the 
secondary threshold. Concentrations 
of pure silica above this secondary 
threshold lead to the rapid develop- 
ment of silicosis and men working in 
these extra hazardous atmospheres 
have been known to acquire true sili- 
cosis in less than two years. Exam- 
ples of this type can be found among 
men dry drilling tunnels in quartz 
rock or sandblasting without protec- 
tive equipment. Demonstrable silico- 
sis usually develops in workmen ex- 
posed to pure silica in concentrations 
between the primary and secondary 
thresholds in from five to 30 or more 
years, depending upon the individ- 
ual’s susceptibility and the degree of 
the exposure. 

Experience has shown that dimin- 
ishing a hazardous dust exposure re- 
sults in extending the time required 
for silicosis to develop and that even 
when it does occur, there is generally 
little evidence of disability among 
the workmen who contract it, unless 
they have a complicating pulmonary 
infection or other injury. All of the 
preceding remarks with regard to 
dust concentration apply only to those 
individuals without pulmonary ab- 
normalities. The presence of pul- 
monary infections or other patholog- 
ical conditions generally alters the 
normal susceptibility of dust diseases. 

It appears to be true that the indi- 


vidual with arrested tuberculosis 
might be subjected to a health hazard 
in an atmosphere containing less 


than 5,000,000 particles of pure quartz 
dust per cu. ft. of air; while he might 
suffer no ill effects from exposure to 
fairly high concentration of inert 
dusts, such as coal, alumina, limestone 
or hematite. Obviously, the values 
given cannot be used arbitrarily to 
measure the degree of any hazard or 
to form the basis for legislative codes 
of good practice but they serve as one 
of the aids in bringing a given dust 
hazard under control. 

What then are the responsibiliites 
of the executives of those industries 
in which the dust hazard is suspected? 
In the author’s opinion, the first duty 
imposed upon the operator requires 
that he secure a thorough knowledge 
of the nature of the disease itself. 

Many executives whose _ interest 
should be deeply aroused by this sub- 
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ject, unfortunately, assume the atti- 
tude that silicosis is just another 
“racket” and delegate the duty of 
keeping the organization out of trou- 
ble to minor officials. The subordinate 
officers, having been impressed with 
the general attitude of the manage- 
ment, are frequently powerless to 
inaugurate a comprehensive program 
designed to cope with all of the exist- 
ing circumstances and delay construc- 
tive action by refusing to recognize 
that their operations are in any way 
affected. 

The futility of this procedure is evi- 
denced by the fact that claims event- 
ually arise which compel recognition 
of the disease and the adoption of a 
proper policy at a time when condi- 
tions are much less favorable for its 
successful application than would 
have existed at an earlier date. 

Some managements apparently re- 
gard the silicosis question as a purely 
legal matter and rely largely on such 
counsel for determination of policy. 
This procedure tends to distort the 
problem by illuminating it largely 
from a single aspect. Obviously, it 
is equally inadvisable for a manage- 
ment to depend entirely upon the 


judgment or suggestions offered by 
either the medical, engineering or 


production members of its staff. 

The most important requisite to 
good administration of silicosis prob- 
lems lies rather in an informed man- 
agment advised and directed by au- 
thoritative opinion representing the 
legal, medical, engineering and pro- 
duction divisions of the industry and 
assisted by consultation with some or- 
ganization qualified bv long experi- 
ence with the problem, if necessary. 

Having divested themselves of pre- 
formed conclusions concerning their 
particular situation, the second re- 
sponsibility of employers consists in 
inaugurating a thorough 
their plant to determine the existence, 
nature and extent of the dust hazard. 
A survey of this type may include the 
physical and x-ray examination of the 
employees, the taking of occupational 
records, the determination of the 
nature and concentration of the dust 
suspended in the working atmosphere, 
an analysis of the mortality records 
in the district, and if possible, post- 
mortem examinations of old em- 
ployees dying from any cause. 

The actual importance of. silicosis 
as an industrial problem has been 
greatly over-emphasized for several 
reasons, chief among which has been 
the reluctance of administrative of- 
ficers to investigate and reveal the 
existing facts in their operations. The 
mantle of secrecy which has shrouded 
existing conditions wherever many 
dust hazards are involved, has served 
to exaggerate their significance. Cou- 
pled with this lack of accurate and 
complete information, there has been, 
in the United States, an unwilling- 
ness to provide well-framed legisla- 
tion to regulate the compensation of 
workmen affected by exposure to 
dust. This, in turn, has resulted in 
the filing of numerous claims in civil 
court which allege that a personal in- 
jury has been incurred through the 
negligence of the employer in per- 
mitting men to work in a hazardous 
atmosphere. 

The enormous amount of money 
involved in these civil actions, to- 
gether with the confusion created by 
the varied decisions handed down by 


survey of 
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judicial bodies attempting to deal 
with this complex question, has given 
an altogether unwarranted notoriety 
and importance to this subject. Un- 
favorable experience with civil ac- 
tions has prompted the hasty passage 
of occupational disease legislation in 
some of the United States where the 
facts are still unrevealed, and there 
is every reason to expect that unrea- 
sonable decisions based upon poor 
medical testimony, misinformation 
concerning the dust hazard, and a 
general tendency to attribute all ills 
to industrial conditions. will tend to 
discredit these laws and thus further 
prolong the unusual prominence ac- 
corded silicosis. 

Administrative officers must fur- 
ther recognize that the _ situation 
which has been created in the United 
States is now of an emergency nature, 
and that there is neither a sufficient 
amount of reliable information, nor a 
large enough number of properly 
trained and informed authorities in 
many localities to deal with the sili- 
cosis problem. Under the press of 
emergency, many so-called silicosis 
experts have appeared over night and 
technical publications have _ been 
flooded with silicosis articles, few of 
which have added materially to the 
general understanding of the subject, 
but many of which have served to 
confuse and confound everyone in- 


terested in evaluating the actual 
issue, 
As is true of nearly all diseases 


known to the science of medicine, cer- 
tain phenomena associated with dust 
diseases are not understood or are 
imperfectly explained by medical au- 
thorities. A much more unfortunate 
difficulty arises out of the fact that 
many members of the medical profes- 
sion, whose authority cannot be ques- 
tioned in their particular field, are er- 
roneously informed on this subject 
and offer opinions which are ac- 
cepted as true, to the further bewil- 
derment of all. 

The same criticism may be offered 
against engineers, public health of- 
ficials or attorneys, whose knowledge 
of silicosis has not arisen out of long 
and intimate first-hand experience. 
For this reason, it may be advisable 
to consider consultation with some 
organization competent to analyse the 
information available so that a proper 
policy may be determined. 

If no hazard is discovered by a 
thorough survey, both the employer 
and the employee are protected by the 
information secured. On the other 
hand, if a hazard is detected, the orig- 
inal study serves as a guide to the fu- 
ture program of control which should 
be promptly initiated. 

A control program in a dusty in- 
dustry whose hazard has been defined 
will include the reduction of the dust 
concentration in the working atmos- 
phere and the application of protec- 
tive devices, the establishment of cer- 
tain physical standards for new em- 
ployees, the selective placement of 
old employees on the basis of their 
physical condition and the adoption of 
an educational program properly to 
inform all those vitally concerned 
with the effects of a dust hazard. 

Thoroughly reliable methods of de- 
termining dust concentrations are 
available and engineers equipped to 
utilize these procedures can discover 
the sources and extent of the contam- 
ination, and devise means of either re- 
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ducing the hazard to within safe 
limits or applying adequate protec- 
tive devices. A constant check of the 
dust concentration in the atmosphere 
should be maintained and _ records 
should be kept to show the condition 
of the working atmosphere, the na- 
ture of the protective equipment and 
the total duration of time each work- 
man is required to spend in a hazard- 
ous occupation. 

A pre-employment examination, 
including an occupational history and 
excellent stereoscopic chest roent- 
genograms, should be given to every 
new employee. In general these ex- 
aminations will serve to classify men 
into three main groups composed of 
(1) those whose chests are appar- 
ently normal, (2) those who have an 
occupational fibrosis without any 
other pulmonary abnormality, and 
(3) those who have tuberculosis or 
other pulmonary abnormalities either 
with or without occupational fibrosis. 

In considering the desirability of 
employing men whose chests are ap- 
parently normal, it should be borne 
in mind that young men, probably up 
to the age of thirty or thereabout, are 
not altogether perfect risks for em- 
ployment in a hazardous dust since 
they are in an age period during 
which they may still contract tu- 
berculosis. 

In the author’s opinion, men who 
show evidence of simple occupational 
fibrosis and who are past the age of 
30, as most of them will be, are ex- 
cellent risks since the author does 
not believe that uncomplicated silico- 
sis is ordinarily disabling and since 
these men are past the age period 
during which they are likely to de- 
velop tuberculosis. These men may 
show some progression of their fibro- 
sis after employment in a dusty in- 
dustry but they will not tend to de- 
velop disability if they have been rig- 
idly examined to exclude those show- 
ing any x-ray evidence of tuberculo- 
sis or other pulmonary injuries. 

If this class of persons is to be dis- 
criminated against, it will create a 
most unfortunate social problem, 
since many skilled craftsmen perfect- 
ly capable of a lifetime of useful ac- 
tivity will be thrown out of work to 
become embittered and the prey of 
unscrupulous lawyers and _ doctors 
who will further complicate the sit- 
uation by making the workmen 
claimants and neurotics. It is the au- 
thor’s belief that these men should not 
be eligible for compensation but if 
they are made so under the law, then 
legislation should also be provided to 
permit them to waive their right to 
compensation for an _ occupational 
disease, so that they may have the 
privilege which should be accorded 
to all free men—that of working at 
the tasks for which they are best 
suited. Provided that this group is 
carefully selected to exclude infection 
and remains under medical supervi- 
sion while in the dusty industry, their 
experience should be as favorable as 
any that the employer could choose. 

As to the third group of men, an 
injustice is done to both the employer 
and the prospective employee by 
placing any person at work in a haz- 
ardous dust who has tuberculosis or 
other significant pulmonary abnor- 
malities whether or not occupational 
fibrosis is present. 

In the presence of a known dust 
hazard, old employees should be 
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placed, as far as possible, in those oc- 
cupations most compatible with their 
health and welfare on the basis of the 
physical examinations which they 
have undergone. Men with normal 
chests who are past the age of thirty, 
or those with uncomplicated occupa- 
tional fibrosis may be employed at 
any occupation, while young men 
under thirty should not be exposed to 
the operations which produce the 
most harmful dust and should be re- 
examined fairly frequently. 

Those cases of inactive tuberculosis, 
either with or without occupational 
fibrosis, should be carefully evaluated 
and every effort made to provide 
working conditions such that their 
health will not be impaired or their 
ability to earn a living wage inter- 
fered with. Men in this group should 
also be re-examined at frequent 
intervals. 

Cases of active tuberculosis should 


not be employed in a dangerous dust 
either for their own safety or that of 
their fellow workmen, and should be 
encouraged to enter a sanatorium or 
to place themselves under the care of 
a competent physician. 

The occupational disease problem is 
now much the same as that presented 
by industrial accidents when the first 
compensation act was passed. Dis- 
abling conditions created or aggra- 
vated by exposure to harmful dust 
can be prevented or controlled but 
the final success of any plan designed 
to accomplish these purposes will de- 
pend upon maintaining a broad edu- 
cational program similar to _ that 
adopted in the “Safety First’ move- 
ment. These policies are not only 
humanitarian but they are practical, 
and have been placed in operation in 
many hazardous industries employ- 
ing thousands of men. The author 
sincerely recommends them. 
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Discussion: 

RESIDENT AVEY: In. starting 

the discussion of these papers by 
Dr. McConnell and Mr. Cummings, I 
think the fact that we are meeting 
on Canadian soil is singularly for- 
tunate, because we have available 
in Canada considerable experience 
which will be exceedingly valuable, I 
feel sure, to those foundrymen from 
the states. I would like to ask Dr. 
McGhie, Deputy Minister of Health 
for the Province of Ontario, to lead 
the discussion. 


R. McGHIE: On behalf of the 
Department of Health of the 
Province of Ontario, I wish to ex- 
press our appreciation at being in- 
vited, as officers of that Department, 
to listen and take part in the delib- 
erations of your Association. The 
Department of Health of the Province 
of Ontario is charged not only with 
the provision of adequate treatment 
for those who are sick but, what to 
me seems a far more important task, 
the prevention of illness. As a result, 
one of the most important divisions 
of the Department of Health is the 
Division of Industrial Hygiene. and 
closely associated with that is our 
Division of Tuberculosis Prevention. 
I am particularly interested myself 
in this Division of Industrial Hygiene 
because, to me, it seems to be one en- 
tirely of research. Our experts in 
that Department, headed by the Di- 
rector, Dr. Cunningham, do not claim 
to have the last word to give to you 
on the solving of your problems, but 
they are anxious to sit in with you to 
find out what the problems are and 
to study them as they appear in the 
various plants. The officers in that 
work tell me that the readiness with 
which the managers and directors of 
the various industrial organizations 
place at their disposal the facilities 
for studying the problem in the plant, 
facilitates the solving of these prob- 
lems to a very large extent. 

Our organization here, working as 
it does with the Compensation Board, 
I think comes close to the ideal, and 
those members of the staff who are 
here are far better able to explain its 
ramifications to you than I am. 


R. J. G. CUNNINGHAM: Dr. 

McConnell and Mr. Cummings 
have given addresses which, to me, 
are exceedingly interesting. They 
are full of material which is very val- 
uable and, really, I believe, leave very 
little to be discussed as far as the 
work of our Department is con- 
cerned. We are interested, of course, 
as a section of the Department of 
Health, primarily in the control of 
silicosis and_ other occupational 
diseases. 

In the foundry industry, there is 
silicosis. Molders, for instance, as far 
as our experience is concerned, aver- 
age for the development of silicosis 
nearly 30 years, which is a long ex- 
posure and compares very favorably 
with 10, 11 or 12 years’ exposure 
necessary to produce the disease in 
certain occupational groups, and even 
shorter times in certain other small 
groups with heavy exposures. I think 
this should be recognized. 

In certain other occupations in 
foundries, the occupational exposure 


1. Director, Division of Industrial Hygiene, 
Dept. of Health, Ontario, Canada. 























Page 82 


is shorter but still around 20 years. 
However, on the other side, certain 
cleaning operations, particularly sand 
blasting, without adequate protection, 
result in the very rapid development 
of silicosis. 

We recognize these conditions and 
undertake to deal with them as they 
exist. It is perfectly possible to do 
this and without any great disrup- 
tion in the industry, either from the 
expense necessary for the use of spe- 
cial equipment or on account of legal 
complications arising out of claims. 
The very fact that it takes molders 
and grinders and some of the others 
a good many years to develop the 
disease suggests that even a moderate 
reduction in the amount of dust ex- 
posure would cause the disease to de- 
velop only after so many years that 
it would not be a practical problem. 
We. however, feel that dust produc- 
tion in foundries should be reduced 
wherever it is possible to do it. Ad- 
mittedly, it is difficult to carry on 
foundry operations with no dust pro- 
duction, but if we can make a sub- 
stantial reduction in the ordinary 
processes I am sure that this would 
have a real influence on the disease 
produced as a result of these longer 
exposures. The dangerous short ex- 
posures, such as occur in connection 
with sandblasting, demand a specific 
program for dealing with the dust. 

Now, a word with reference to tu- 
berculosis. As has already been indi- 
cated, tuberculosis is the main prob- 
lem in relation to dust inhalation. It 
has been stated that silicosis on its 
own account, except in certain ex- 
posures—and they are few—would 
not be a serious problem were it 
not for the development of tuberculo- 
sis. It should be recognized first of 
all that tuberculosis occurs in foun- 
dry workers the same as in every 
other section of the community, quite 
apart from dust exposure, and, in- 
deed, that fact is recognized in work- 
men’s compensation legislation in 
Ontario. 

On the other hand, there is an im- 
pression abroad that silicotics with 
tuberculosis do not spread the disease 
in the way that ordinary individuals 
without silicosis and with tuberculo- 
sis spread it. Studies, even locally, 
do not support that idea and, when 
we come to the control of tuberculosis, 
which has already been indicated as 
the main problem, we must recognize 
the value of physical examination. It 
becomes so much more important 
when one realizes that individuals ex- 
posed to silica are more susceptible to 
tuberculosis, so that one man with 
tuberculosis in the plant, whether it 
arises partly as a result of dust in- 
halation or not, is a menace to all the 
rest of those exposed to dust in that 
plant. Therefore, one of the main 
functions of the physical examination 
to which reference has already been 
made, is to see that that individual 
is not allowed to continue under those 
conditions. 

Physical examination gives us in- 
formation with which to start a man 
on employment; it assists us to control 
the tuberculosis problem as_ these 
men are examined from time to time; 
and finally it enables us to arrive at 
some sort of rational method of 
handling or dealing with the individ- 
ual who perhaps has silicosis but has 
not tuberculosis, such as would be 
spread from one to another—because, 
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as Mr. Cummings says, it does seem 
to us very important that a reason- 
able disposition should be made of 
those individuals who are found to 
be affected but who are still able to 
do their work. 


W. CANNON: I have listened 

with Keen interest to these able 
papers and the discussion, for as a 
foundryman, I am intensely interest- 
ed in the rapid engineering advance 
being accomplished in the problem 
of dust control and disposal. I have 
been in the foundry industry all my 
life and in the years gone by we 
never heard of any foundry workers 
dying from the effects of dust. They 
did not seem to die from any cause, 
—they just dried up and blew away, 
—we were a pretty healthy bunch of 
mechanics as a Class. 

The modern production methods 
now used in our industry have, how- 
ever, changed the conditions under 
which our employees must labor. 
Speed in production has brought 
about a concentration of effort in such 
operations as_ pressure blasting, 
whether it be pneumatic propulsion or 
mechanical projection. Speed at the 
shakecut has also greatly increased 
the generation of dust. heat and noise 
and it is in this hot, dust-laden at- 
mosphere of these and other similar 
operations that it is necessary our 
workmen perform their labor; a con- 
dition which did not maintain in 
foundry practice in the years preced- 
ing the introduction of continuous 
and high speed equipment. 

The problem of dust control and 
disposal is one in which we (I am 
speaking as a member of a firm em- 
ploying 2,000 men) feel is a tremen- 
dous responsibility and one which 
cannot be thrust aside with indiffer- 
ence. In fact and to the contrary, we 
feel it must be met and conquered as 
soon as possible and that, with the 
aid of the best knowledge that can 
be procured through scientific re- 
search carefully analyzed and engi- 
neered by technical men skilled in 
this particular line of endeavor. 

It is my opinion, however, that the 
successful solution of the problem 
cannot be achieved by the individual 
foundry and I suggest that within our 
own Association there be fostered an 
organization of men trained in this 
highly technical subject who would be 
compensated properly for the time 
and attention that must be devoted 
to the effort necessary to bring about 
a dustless foundry plant; such a set- 
up would pay big dividends. I ap- 
preciate, as must all of us engaged 
in the foundry business, that satis- 
factory results in conquering the ex- 
isting dust conditions and associated 
evils which militate against healthful 
conditions in which to work will in- 
volve large expenditures of time and 
money. It is not improbable that 
the larger foundry organizations can 
undertake this work independently 
with success, but the smaller foun- 
dries also have the same conditions 
to correct. The large and small units 
of the industry are interlocked in 
competition and expensive equip- 
ment installation has its reflection in 
competition. Successful correction 
measures in one plant will be of 
benefit in another so I would urge 
that our Association get into action 
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in an orderly way, through proper 
organization processes to assist us 
in creating the best possible working 
conditions for the employees of the 
foundry division of American and 
Canadian industry. 

In our plant we are only at the be- 
ginning of a program of betterments 
and we have a long way to go. We 
are undertaking the correction of 
the greatest evils first. Suitable de- 
signs for our mold shakeouts and 
core knockouts, one of our worst dust 
and heat producing sources, are be- 
ing considered and it will involve the 
rebuilding of the molding units to 
gain the desired results; the cost will 
doubtless be high but we will have 
to stand the pressure. 

In the Cleaning Department, we 
are confronted with an equally seri- 
ous problem, that of taking the op- 
erators out of the blasting rooms. 
This will require the building of 
special fully automatic machines to 
handle, not just one design of a cyl- 
inder block or head, but a large var- 
iety of sizes and shapes. In this par- 
ticular department we have _ pro- 
gressed to the stage of selecting the 
most desirable design. The disposal 
equipment handling the disintegrated 
abrasive from grinders and the dust 
from our few remaining tumbling 
mills is also being revamped. We 
feel keenly that our responsibility in 
the betterment of working conditions 
is by no means finished if we are 
successful in the elimination of the 
dust-health menace. We are con- 
stantly engaged in battling with a 
problem that goes hand-in-hand with 
it—the education of the men to take 
care of their own health. 

Years ago the majority of our em- 
ployees were foreigners. They dress- 
ed well from a health standpoint at 
least, they fed well on good food 
from the old-fashioned dinner pail 
prepared by the old-fashioned wife 
who took good care of them. Today 
the young men in the foundry are 
high school boys. They are tender- 
feet; not strong enough of body to 
withstand the abuses that the old- 
timers were used to. In this cam- 
paign, our director of personnel is 
posting a new placard each week, ad- 
vising them how to dress and what 
to eat as the seasons change and in 
general how to care for themselves. 
The work of the personnel super- 
visor does not end with the posting of 
placards; he sees that the messages 
which they carry are read and ab- 
sorbed. We have even gone so far 
as to provide woolen undershirts— 
the good, old-fashioned, perspiration- 
absorbing kind that many of us here 
present wore and found comfortable 
in the years gone by. 

Successful operation means 
conditions must be bettered from 
every standpoint in order that we 
may give our employees better places 
in which to work. Better working 
conditions will induce a better and 
higher grade product—better pro- 
ducts create greater profit. 


that 


RESIDENT AVEY: That discus- 

sion is very pertinent, and it is 
one of the purposes, of course, un- 
derlying this general assembly, that 
we have here tonight. The whole 
problem is too large for the indiv- 
idual, and it is a rather large one for 
the entire industry. These matters 
are going to have to have the best 
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consideration and the best brains of 
the best leaders we have in the in- 
dustry. 


AMES MURPHY: We all know 

that dust is the principle cause of 
silicosis and long before I ever heard 
of the word “silicosis,” I took meas- 
ures for the elimination of the ex- 
treme amount of dust that was in the 
foundry that I was operating at that 
time. That was back in 1907. 

The workers themselves have a 
faculty for creating a lot of dust that 
good management could avoid. In 
the cleaning of castings, it is far eas- 
ier for them to stick an air hose into 
the casting and blow the dust all over 
the place than it is to dig it out by 
some other means. To eliminate that 
dust, I adopted a method of clean- 
ing castings by means of a water 
blast. Casting that had formerly 
taken six or seven days for two men 
to clean, we cleaned in 35 minutes by 
this water jet. This method can be 
used in a great many foundries for 
the elimination of dust, particularly 
on large castings. Certain parts of 
the foundry, such as the shakeout, of 
course, cannot be reached that way, 
but they can be reached through dust 
arresters. 

I believe that the State of Wiscon- 
sin has recently adopted some regu- 
lations for the use of water sprays. 
The sprayer can be used to keep 
down dust in a very good way, being 
a much better method for spraying 
gangways and keeping them moist 
than by taking a pail and sprinkling 
water over them, which may make 
them too wet. The use of sprayers for 
gangways is getting to be quite com- 
mon. The principal thing is to keep 
the foundry damp. 


EMBER: We were faced with 

the same dust problem. Our 
foundry is a brass foundry. We 
started by washing the whole foun- 
dry from the ceiling down to the 
floor, taking all the dust off the 
beams, making a general clean-up. 
We had had our cleaning room on 
one side of the foundry but not. sep- 
arated from it. We moved that and 
closed it and separated it entirely 
from the foundry, with a partition, 
with swinging doors between, and the 
doors are always closed when the 
room is not in actual use. 

We do a little barrel sandblasting. 
To overcome a big dust trouble there, 
we built a room outside of our foun- 
dry so that the operator has to go 
through two doors to get into the 
sandblast room. The valves that con- 
trol the air are on the inside, so that 
at no time is anybody in the sand- 
hlast room while it is in operation. 
Besides the exhaust fan on the sand- 
blast, we put an exhaust fan on the 
room, so that any dust that comes 
from the sandblast—and it does come 
from all of them, no matter how 
good they are—is pulled out of the 
room, or at least a good portion of 
it is. 

We have cement floors and we 
sweep our floors at least three times 
a week and we sprinkle them all 
down before they are swept. The 
one problem that we do not think 
we have solved satisfactorily is our 
shakeout, because we do not have a 
conveyor and the shakeout is done 
between the molders. We are ser- 
iously considering putting in a con- 
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United States 
Bureau of Mines 
approves 

Willson No. 400L 
Bag Respirator 
for LEAD DUSTS 


of dozens of trades. 


Sealed Air Passage 


There is a sealed air passage between 
the filter bag and rubber face piece, 
making it impossible for even the fin- 
est dusts to gain cntrance. 


Low Breathing Resistance 

Weighing only 514 ounces and having 
40 square inches filtering area, these 
respirators are comfortable and very 
easy to breathe through. 





The Bureau of Mines has approved No. 400L “for protection against 
the inhalation of mechanically generated dusts whose main harmful 
constituent is lead, such as lead dusts generated in manufacturing 
storage batteries; enameling; pottery making; rubber compounding; 
sandpapering and chipping painted surfaces; paint making; preparing 
lithotransfers; and mining, milling and processing lead ores; and for 
protection against the inhalation of pneumoconiosis-producing or 
nuisance dusts, as quartz, asbestos, iron ores, cement, limestone, gyp- 
sum, coal, coke, charcoal, wood, cellulose, flour and aluminum.” 


The accumulated experience with bag respirators of our many good 
user friends plus the findings of our own Research Laboratories, have 
made the bag respirator for lead dusts possible. In back of everyone 
that leaves the plant is proof of worth built up by countless tests of 
materials and trials in various dust conditions in plants and factories 


WILLSON PRODUCTS, Inc., 
Reading, Pa. 








Patented 


Low Service Cost 
Filter disc replacement problem is 
solved by the Approved Long Life Fil- 
ters which in most cases last as long 
as the respirator. 


Positive Action Intake Valve 


Rebreathing of used air is prevented 
by an intake valve which closes auto- 
—— the moment exhalation 
starts. 








veyor, not so much for protection, 
but from the fact that we believe we 
could bring our shakeout operations 
into one room and have two or three 
men only around that operation. 


B. ROOT, JR.*: It may be that 

e the members will be interested 
in our experience in Massachusetts. 
Reference has been made to the nec- 
essity of keeping in contact with your 
state legislature and I suggest that 
it might be perhaps equally as im- 
portant to keep in touch with your 
Commissioners of Insurance. 

A little over a year ago, the in- 
surance companies. through their 
rating bureau requested the Commis- 
sioner of Insurance in Massachusetts 
to approve an occupational assess- 





* Hunt-Spiller Mfg. Co., Boston, Mass. 


ment rate of $4.00 per hundred dol- 
lars of payroll, in addition to the 
manual rate for industrial accidents. 
That request was made without any 
contact with the foundries or with 
the foundry organization that was 
known to exist there and had it not 
been for the fact that our Insurance 
Commissioner was very well ac- 
quainted with one of the foundry 
executives, it might very easily have 
gone through. Fortunately, the In- 
surance Commissioner called one of 
us up and said, “D 0 you know any- 
thing about it and will you come 
over and see if you think this is a 
reasonable request on the part of the 
companies?” As a result of the neg- 
otiations which started from that be- 
ginning, the rate, instead of being 
$4.00, was made $2.00. 

And bear in mind that the rating 
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the in- 
statistics 
which to 
increase in 


them 
had no 
experience on 
request for an 


bureau, 
surance 
from 
base 
rate. 

They were doing it simply to pro- 
vide a backlog on which to fall in 
case they had cases of silicosis to 
settle in the future. 

As a result of that, our Association 
appointed a committee to confer with 
the rating bureau on what might be 
done, first to reduce that below the 
$2.00 rate and, if it could be done, on 
what basis it might be done. We sug- 
gested to the rating bureau a rating 
plan of credits by which the carry- 
ing out of certain dust prevention 
features would entitle the foundries 
to credits on that $2.00, and the plan 
which they submitted to us was the 
most terriffic thing you ever saw, 
such suggestions, for instance, as ven- 
tilating a portable sand cutter mov- 
ing up and down the shop. They 
were the most impracticable sugges- 
tions, I believe, that were ever put 
out. 

I think there is where our danger 
lies, through the insurance companies 
requesting increases in rates through 
the Commissions. 

I would like to ask a question as to 
how the foundry interests of the 
country can best coordinate their ef- 
forts for the protection of their own 
interest through preventing unusual- 
lv heavy increase in rates. The in- 
surance carriers are organized. How 
can the foundries organize so as to 
have some common basis on which 
to protect their business interests 
against unusually heavy or unneces- 
sarily high rates” 

Another question I would like to 
ask of our two guest speakers tonight 
relates to the question of analysis of 
these cases. I have understood that 
the method of analysis was to take a 
sample of the rafter dust. make the 
dust count 
and to make their analysis for the 
silica content from the rafter dust. I 
have understood that there is a great 
deal of difference between the silica 
content of such rafter dust and the 
dust collected from air-floated sam- 
ples. Is there any basis or any agree- 
ment that the chemical analvsis of 
the silica content should be taken of 
that same. air-floated dust from 
which the count is made” 


and, through 
carriers, 
their 
any 


+} McCONNELL: The chief rea- 
son for using the rafter dust for 
analysis is because of the difficulty of 
collecting a sample in the impinger 
apparatus. One of the Westinghouse 
engineers has developed a method. | 
think. of electridal precipitation, 
which is capable of collecting a sam- 
ple sufficiently large for a silica de- 
termination. On the hand. 
while we have been considering us- 
ing this method. I still believe that 
we should have, at least in addition. 
an analvsis of the rafter dust. for the 
reason that the dust on the rafters 
has been accumulating for over a 
period of vears and you get a fairly 


. . . +en¢ice ~+ at 
representative dust that 


other 


sample of 
has been arising from the various 
processes over a long period of time. 

In collecting a sample at any one 
time. it is quite possible that 
silica content may be extremely 


b os . P 245 V. ° . > = 2 = - 
quring that particular process O1! tnat 


the 


. . . 

particular location, wheras on an- 
} 2 as ° ~ -. slaw . he t - 

other dav. under similar conditions, 


from the air-floated dust. 


INDUSTRIAL MEDICINE 


the dust may contain a much higher 
percentage of free silica. There- 
fore, I feel that we still should de- 
termine the amount of silica in the 
rafter sample. 

At this time, I wish to mention 
some of the general protective meas- 
ures that foundries are using, enum- 
erating them only in a general way. 
Some foundrymen are substituting 
less harmful substances for harmful 
substances. A good example of that 
is in parting compound. I was told 
that foundry workers are very tem- 
peramental and at first it was said 
that it would be impossible to get 
them to use a non-silica parting com- 
pound. I have had some foundry- 
men tell me that they had to disguise 
the non-silica parting compound to 
get the men to use it and, when they 
did not know that it was different, 
they found it very effective. 

Another method is the isolation of 
processes where it is possible to do 
so. One example cited here this eve- 
ning was that of removing the clean- 
ing room to one end of the foundry 
and separating it by partitions and 
exhausting the room. Where the dust 
concentration is high, it is always 
possible to protect the men working 
in that particular location, but you 
also protect a large number of men 
in the general foundry. 

Another method is that of hydrau- 
lic cleaning. We have taken a num- 
ber of dust counts during this hy- 
draulic cleaning process and have 
found the counts to be extremely low. 
Wherever it is possible to clean cast- 
ings with water. I believe it is an 
excellent method of control. 

Another method is. of course. that 
of local exhaust ventilation. Where 
it is possible and practicable, all pro- 
cesses should be exhausted. 

Some foundries are using a com- 
bination of air and water for clean- 
ing the foundry. I think the appar- 
atus is called a ginny and it is very 
effective. 

In some foundries, it is found prac- 
ticable to do the shakeout overations 
at night. I think wherever it is pos- 
sible and practicable to mount your 
castings on a moving platform to one 
section of the foundry that mav be 
isolated and protect the men doing 
that particular operation, it is an ex- 
cellent method: but where that is 
impracticable, I believe the shake- 
out operation can in many instances 
be done at night or at least at the 
end of the shift, thereby exposing 
many less men. 

It is also possible under certain 
conditions to substitute steel shot for 
sand. Here again. however, a num- 
ber of foundrymen believe it is im- 
practicable. On the other hand. we 
must remember that there are differ- 
ent types of sand. Some sands frac- 
ture more easily than others and 
those sands are much more of a haz- 
ard than those which do not fracture 
easily. So that. with vour isolation. 
vour substitution, vour local exhaust 

and we must not forget general 
ventilation, but we must also be care- 
ful that the general ventilation does 
not interfere with the local exhaust 
systems—your combination of water 
and air for cleaning purposes. and 
the removal of unnecessary equip- 
ment, or. in other words, good order 
in vour foundries—vou have all these 
very valuable methods in reducing 
and controlling vour dust hazard. 
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HYDAR*: I believe we have 

e instituted at the Falk Corpora- 
tion some things that will prove in- 
teresting for they have proved effec- 
tive in removing or at least minimiz- 
ing the dust hazard. 

The spray which was referred to a 
while ago is a home-made gadget. 
We use a welding tip for the tip of 
the spray. Water is fed to this device 
by means of a little manifold body 
to which the welding tip is attached. 
It is discharged through the small 
holes around the periphery of the 
tip, and air from the air line through 


the center hole. This atomizes the 
water. Quite a spray can be shot up 


into the air to help bring down dust. 
Also it can be used for spraying cast- 
ings that are in the process of chip- 
ping without getting them too wet. 
In those cases where the chilling ef- 
fect of water on the casting would 
be detrimental, one can still dampen 
them without chilling them seriously. 

Our silica wash problem, I feel, has 
been quite well met in that we have 
gotten away from the old idea of 
mixing the dry silica flour with mol- 
asses and water in order to produce 
our silica wash. We buy a prepared 
compound which is rather pasty in 
substance, put it into a mechanically 
operated agitator, add enough water 
to it to give it the proper consistency, 
and the men can draw it out of a tap 
at the bottom of the agitator as they 
need it. 

Perhaps the most outstanding 
thing that we have done is putting 
dust arresters and exhaust equip- 
ment on our sand mixers. We have 
tried two different types of housing 
on our sand mixers, and both have 
been quite efficient and effective. 
One of them goes up vertically from 
the top edge of the sand mill and 
terminates in a very flat conical top 
which has an air exhaust fitted to it. 
The other goes up in about a 45° to 
50° cone from the rim of the mixer 
and also is connected with an exhaust 
fan. The dry ingredients are fed to 
the mixer through batching hoppers 
which have double compartments or, 
rather, double traps to them. The first 
trap opens from the bins to a compart- 
ment which contains or can contain 
just so much of the ingredient: and 
then a trap opens from that compart- 
ment into the mixer. The housings are 
equipped with sliding doors that can 
be closed once the batching has been 
completed and mixing proceeds. But 
we have found, in testing them, that 
even with the doors open. there is a 
sufficient draft to keep all dust from 
getting out into the foundry. 

We have gone through the usual 
cleaning up and painting up process. 
We have used a lot of white paint 
and aluminum paint, largely with the 
idea that dust will show up more 
readily on light colors. and in that 
way we know just where to con- 
centrate our efforts in order to keep 
down the hazard. Our big problem 
is still shakeout control. 


\ R. CUMMINGS: I would like 
4 once more to re-emphasize the 
importance of physical examinations 
in preventing the occurrence of occu- 
paticnal diseases. A young man who 
enters a dusty industry, with a small 
lesion of tuberculosis, may develop a 
larger lesion in a relatively short 
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time. He may develop disability or 
may die and in all probability it will 
be necessary to assume that the 
course of his disease has been un- 
favorably influenced by his occupa- 
tion. On the other hand, one may find 
many men past 50 years of age who 
have worked in high concentration of 
dust in foundries or other industries 
throughout their lifetime and who are 
still capable workmen in spite of the 


large amounts of dust which they 
have inhaled, because they were 
properly qualified for their tasks 


from the onset of exposure to dust. 

The significant thing for you to 
consider is the fact that you must 
select your employees in order not 
to offer them an unusual risk. No 
matter how safe your foundry ap- 
pears, it may still have enough dust 
in it to injure the man whose chest 
has already been damaged by an in- 
fection. If you will carry that one 
thought away with you tonight, you 
will have carried more valuable in- 
formation than all of the engineer- 
ing suggestions that could possibly 
be offered for the control of occupa- 
tional disease. 


S. WASHBURN?®: On this ques- 

e tion of examination before em- 
ployment, which, of course, I believe 
we all think is necessary, how fre- 
quent re-examinations should be 
made of employees in order to be ef- 
fective? Mr. Cummings speaks of 
having a later examination. 


R. CUMMINGS: That is a diffi- 
cult question to answer. Tuber- 
culosis is a disease which may be 
contracted at any time. A man may 
be examined today and contract tu- 
berculosis tomorrow and he may 
work in your employment during the 
time he is contracting it. There is an 
opinion that tuberculosis is usually 
contracted in the early age groups. 
I do not wish to imply that the dis- 
ease manifests itself at early ages 
only. One may become ill with tu- 
berculosis at 50 or 60 or any other 
age period, but present information 
indicates that if one does become ill 
at 50 or 60, the disease was probably 
present at 20 or 25. I believe that 
young men are more likely to con- 
tract tuberculosis than others and, 
for that reason, they should be ex- 
amined rather frequently. 
Men in your employ who have tu- 


berculosis which may be arrested or - 


which may not be active enough to 
justify their being removed from the 
industry should also be examined 
rather frequently. 

The general conclusion is_ that 
where men of all age groups are em- 
ployed and are working full time, 
they should be examined at least an- 
nually, and that specific cases may 
need examination more frequently. 
In any event, men should be exam- 
ined at least once every two years to 
screen against those possible cases of 
tuberculosis which may have de- 
veloped since the last examination. 
The physical examination is intended 
to discover tuberculosis rather than 
silicosis, and experience in each plant 
or industry will soon dictate how fre- 
quently examinations must be made. 
If examinations are made annually 
and no new cases of tuberculosis are 
found, a decision may be reached to 
examine every other year, but in the 
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end, examinations should be made 
often enough to pick up cases that 
may be developed particularly among 
the younger men who enter your em- 
ployment. 


EMBER: In examination of 

these employees, on our first 
examination we find three or four 
cases of silicosis. What do we do 
with them? Should an x-ray exam- 
ination be made? 


R. CUMMINGS: Dr. McConnell 

can probably answer that ques- 
tion better than I can, but we have 
both had experience with examining 
thousands of men. At the present 
time we are conducting a general 
survey of a rather large industry 
employing somewhere between five 
and six thousand men, all of whom 
have been examined, many of whom 
are silicotic, some of whom are tu- 
bercular. We try to do what I out- 
lined in my paper. We separate these 
men into three main classes: those 
who have normal chests, those who 
have evidence of occupational fib- 
rosis, and those men who have some 
evidence of tuberculosis. The men 
who are young and who have normal 
chests, we try to initiate into the in- 
dustry by placing them in the less 
dusty positions where we still have 
them somewhat under observation. 
The men who have silicosis, obvious- 
ly have it already, are good workmen. 
and we do not discriminate against 
those men in any way. We let them 





continue at their work. We do every- 
thing we can to improve the condi- 
tions under which they are working, 
obviously. 

Men who have tuberculosis are 
dealt with as individuals through 
the medical division in the industry. 
Each of those men is judged on his 
merits. If he has active tuberculosis, 
we would simply suggest that he 
must be immediately removed, and 
there is generally no question about 
that, because it is realized that he is 
endangering his own health and that 
of his fellow workmen. 

A man who has inactive tubercul- 
osis, Which may be a small lesion 
or it may be rather an extensive one, 
is dealt with on the basis of his 
physical condition. If he is rather 
badly affected, we suggest a job such 
as a night watchman or some such 
thing as that. If his lesion is small 
and not regarded as active, he is 
given a place of selected employment. 

There is not enough tuberculosis in 
any dusty industry that I have en- 
countered to make it impossible to 


place a number of men who are 
found in that industry at selected 
jobs. It is rather surprising to find 


that with slight improvement in the 
conditions under which these men 
work, their subsequent examination 
inevitably, or almost inevitably, re- 
veals improvement in their condition 
rather than retrogression. 

We do not discriminate against 
silicotics—I would like to make that 
point clear—unless they are disabled, 
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and we find in the most instances 
that such men have what we regard 
as some complicated condition. 

We make the most careful x-ray 
examination that we are permitted to 
do. We use the best equipment. We 
think that is essential. We ask for 
competent interpretations. The diag- 
nosis of silicosis or tuberculosis is in 
the realm of the medical expert and 
I think it will have to remain there 
for some time. The ordinary prac- 
titioner, capable as he may be, is 
generally unfamiliar enough with 
this particular field to qualify, orig- 
inally at least, for that work. 


: Are there any authen- 
tic published negative repro- 
ductions that would guide, not the 
amateur in x-ray but a _ physician 
who has pursued it beyond the ex- 
perimental stage, in differentiating 
between silicosis and tuberculosis? 


ME: CUMMINGS: Yes, I think 
there are. The question of dif- 
ferential diagnosis of silicosis is one 
that is difficult and though one might 
get reproductions of cases which 
were typical for any given industry, 
it would be quite possible to bring 
forth films which simulated the ap- 
pearance of the films that were used 
for demonstration which might con- 
sist of quite another pathological pro- 
cess, and hence I would still suggest 
that this particular field be left in 
the realm of experts, much as Ontar- 
io has delegated its authority to peo- 
ple who have made a special study 
of it. 


What is Industry? 


NDUSTRY does not support people; 

people support industry.” Many 
read that motto in the rotunda of the 
Ford exhibit at the Century of Prog- 
ress. Today it has a new significance, 
because government officials are de- 
manding that industry employ at 
once the 11 million persons who 
Washington says are unemployed, or 
take the consequences. If this de- 
mand is based on truth, certainly the 
motto is not: both cannot be correct. 

The general impression is that this 
nation earns its living in industry. 
The facts make quite a different pic- 
ture. Of all the people who work for 
pay in this country, 10 million are at- 
tached to agriculture. Another 10 
miilion are employed in public and 
personal service—teachers, lawyers, 
doctors, nurses, public officials, en- 
tertainers, cooks, waiters, hired 
housekeepers, and so forth. Whole- 
sale and retail trade engages between 
eight and 10 million more — among 
them two million sales clerks and 
four million in other clerical posi- 
tions. Four million people earn their 
living in transportation and commun- 
ication, and another four million in 
construction of buildings, streets and 
highways. A million and a half en- 


gage in forestry, fishing and high- 
ways. 
These lines of business are not 


classified by the government as in- 
dustry, although with other smaller 
groups they account for about 40 
million of our normal 48 million jobs. 
And no official has suggested that 
these employ the alleged 11 million 


*Wurirssam J. CAMERON, 


Ford Motor Company, 
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unemployed. That is left for industry 
proper, which, at its highest peak, in 
its busiest time, never employed (in 
round numbers) more than 8,800,000 
persons—the highest industrial em- 
ployment in our history. 

These figures for industry are giv- 
en in Table No. 737 of the Statistical 
Abstract of the United States pub- 
lished in 1934 under authority of the 
Secretary of Commerce. In this re- 
port industry is comprised under the 
16 main branches of production 
which supply the _ nation’s basic 
commodity requirements, ranging 
from food and wood and textile prod- 
ucts to the iron, steel and transpor- 
tation equipment industries, includ- 
ing the automobile. Having at no 
time employed as many as nine mil- 
lion persons, these 16 branches are 
asked to employ immediately an ad- 
ditional 11 million persons, “or else.” 

Two things are clear: first, that any 
group which normally employs less 
than nine million persons, of whom 
probably seven million are now at 
work, cannot possibly be said to have 
11 million of its people out of work. 
It never had that many people. And 
second, any group whose highest 
peak of business was never sufficient 
to employ more than nine million 
persons cannot, even at government 
command, arbitrarily increase that 
number to 20 million. There never 
has been that much purely industrial 
work to be done. 

This misconception of the com- 
parative place of industry in the na- 
tional fabric has lasted a long time— 
like the mischievous statement that 
the rich 2% of the people own be- 
tween 80 and 95% of the wealth, 
when as a matter of fact 72% of the 
wealth and 88% of the income are 
owned by people who have less than 
$5,000 a year. It is true that industry 
is important and that it affects all 
other lines of work, just as all other 
lines of work affect it, but four-fifths 
of American workers always have 
been employed at something else. 
The nation could hardly exist other- 
wise. 

Industry earns its living by making 
the tools and utensils which the rest 
of the people use in earning their liv- 
ing—shovels for diggers; plows and 
trucks and cream separators for 
farmers; ovens for bakers; hammers 
and saws and nails and lumber for 
carpenters; leather for shoemakers; 
motor cars and electric cars and rail- 
way cars and locomotives for trans- 
portation; machines for all sorts of 
mechanical work: cloth and sewing 
machines for clothiers; paper and ink 
and presses for printers, and so on. 

Industry has never supported all 
the workers and never can—it can 
only equip workers with the things 
they use to support themselves in the 
infinitely diversified forms of daily 
work. 

Industry alone has led in efforts to 
start the wheels of employment 
turning. In one year it has spent 
above its income more than the enor- 
mous emergency expenditures of the 


government itself. Its efforts have 
succeeded to a remarkable degree. 


This morning’s newspapers (Decem- 
ber 15) carry a Washington com- 
plaint that employment is not in- 
creasing as fast as production. Here 
is the same old error again—meas- 
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uring the entire employment situa- 
tion against one-sixth of the nation’s 
work. 

Industrial employment has kept 
pace with production. If industry 
could give work to those 11 million 
unemployed (if there are that many) 
it would have done so long ago in 
iis own interest without being ask- 
ed. But these are in a very small 
part the workers of industry. They 
belong mostly to the other groups 
tnat perform five-sixth of the nation’s 
work. And all of these groups de- 
pend on full employment for their 
existence. 

The matter is too serious to per- 
mit misleading statements to pass, 
and we submit these facts in the in- 
terest of straight thinking and com- 
mon sense. 


Eradication of Hernia by 
Injection 


HE treatment of indirect and di- 

rect inguinal hernia herein de- 
scribed* is quite different in procedure 
from the first paper I wrote in 1914 
on the treatment of femoral hernia. 
In reviewing the literature it was 
discovered that Valpeau', in 1835, in- 
jected hernias with iodine. This 
method acquired very little popular- 
ity until 1927, when Mestra’ of 
France and Mayer’ of Detroit report- 
ed their many years of experience 
with the injection treatment of her- 
nia. 

As a result of experimental work 
done in this field by Hall in 1929, he 
concluded that, following the injec- 
tion of a sclerosing solution, there 
was a “vigorous proliferation of en- 
dothelial and connective tissue cells” 
forming a foreign body granuloma. 
He also mentioned that after three or 
tour injections, sufficient plastic tis- 
sue was produced to obstruct the 
orifice of the hernial sac. 

In the past thirty years Mayer 
claims 98% cures in more than 2,000 
cases of hernia treated, and in this 
series he included umbilical, femoral 
and inguinal hernias. Wolfe‘ of 
Brookyln, New York, reported 86% 
satisfactory results on a small series 
of 64 cases treated with the injection 
method, and reported 62 cures. 

Wolfe also reported that the injec- 
tion of a sclerosing solution directly 
into the cord of experimental animals 
did not produce obliteration of the 
vas deferens. 

Rice,’ instructor in the Surgical 
Department of University of Minne- 
sota Medical School, reports that 
Bratrud" and McKinney have used 


©Ror ¢. 


McDanieLt, M. D., Portland, Ore. ; 
read before the Sixty-first Annual Meeting of 
Oregon State Medical Society, Gearhart, Ore., 


Sept. 19-21, 1935; published in Northwest Medi- 
cine, January, 1936. 

_ 1. Velpeau, M.: The Anatomy and Surgical 
l'reatment of Hernia, p. 272. D. Appleton & Co., 
1881. 

2. Mestra, P.: Spanish Edition (abs.) J.A.M.A., 
18. 3180, 1927. 

3. Mayer, I.: Hernia Treated by Subcutaneous 
Injections; Report of 30 Years’ Experience with 
15 Illustrative Case Reports; M. J. & Rece., 131: 
90-92, Jan. 15, 1930; Corrective Treatment of 
Hernia; Observation from 30 Years of Experience 
in Injection Method. M. J. & Rec., 135:275-278, 
March 16, 1932. 

4. Wolfe, R.: Injection Treatment of Hernia. 
M. J. & Rec., 133:242-246, March 4, 1931. 

5. Rice, C. O.: Injection Treatment of Hernia. 
Minnesota Med., 17:248-252, May, 1934. 

6. Bratrud, A. F.: Ambulant Treatment of 
Hernia. Journal-Lancet, 5§3:673-674, Dec. 15, 
1933. Ambulant Treatment of Hernia. Tomei 
Lancet, 54:337-341, June 15, 1934. 
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this method for the past three and a 
half years at the Minnesota General 
Hospital and in their private practice 
with excellent results. In addition, 
experimental work performed by 
them showed that after seven week- 
ly injections into the inguinal region 
of a dog, very strong fibrous tissue 
had been produced at the site of the 
injection, and there was no indica- 
tion of hemorrhage, necrosis or leu- 
cocytic exudation. The newly formed 
fibrous connective tissue appeared 
and is proved to penetrate and to be 
firmly attached to the adjoining mus- 
cle. 

From the reports of reputable men 
who have obtained satisfactory re- 
sults with this method, and just as 
we have learned to recognize the 
value of the injection treatment of 
varicose veins and hemorrhoids, we 
must concede that there is merit in 
this procedure which is verified from 
histologic slides in experimental 
work done, also from the human tis- 
sue. 

A hernia is produced by a defect in 
the abdominal wall which allows the 
contents to protrude. It is the defect, 
not the contents of the sac, that is 
the important factor. With injection 
we seek to reinforce this defect by 
inducing a seroplastic exudation with 
a marked subsequent proliferation of 
connective tissue and _ endothelial 
cells, thereby narrowing the opening 
and so strengthening the tissues that 
the hernial contents cannot protrude. 

To eradicate an indirect inguinal 
hernia it must be kept in mind that 
the internal inguinal ring, as well as 
the whole canal, is to be made nar- 
rower, and to accomplish this it must 
be contracted from its upper or ven- 
tral surface, which surface is most 
adjacent to the sac. The external ab- 
dominal ring is made narrower from 
above downward; therefore, we at- 
tack the cure of indirect hernia from 
above. 

No doubt those who have employ- 
ed this method for some time obtain 
better results than the novice, but the 
skill required for its accomplishment 
is not beyond those who are will- 
ing to devote conscientious hours 
learning the technique. I do not wish 
to convey that this method is entire- 
ly without danger any more than the 
operative treatment of hernia is fool- 
proof. 

This method is most applicable to 
indirect and direct inguinal hernias 
(which average about 90% of all her- 
cas), but in the hands of an experi- 
enced operator it is also applicable to 
femoral and umbilical hernia, in 
which complete reduction is obtain- 
able. 

The anatomy of indirect and direct 
inguinal hernia must be thoroughly 
understood, and to carry out the 
technique the topographic landmarks 
must be remembered, which are the 
anterior superior spine of the ilium 
and the pubic tubercle. Halfway be- 
tween these anatomic land marks is 
the internal abdominal ring and ex- 
tending from this ring to the external 
abdominal ring is the inguinal canal. 
The inferior epigastric artery is di- 
rectly medial to the canal. This can- 
al measures an average of three cen- 
timcters long in a normal individual. 
It is important to diagnose indirect 
hernias, as all do not extend into the 
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scrotum; the canal may be shortened 
and the rings so much enlarged as to 
make it appear that both rings lie 
almost directly over each other, re- 
sembling a direct hernia. 

In conjunction with this treatment, 
it is most important that a well fit- 
ting truss be worn day and night and 
that it hold the hernia completely 
and continuously reduced. When a 
truss is properly fitted, the patient 
can engage in almost any form of 
exercise or labor he desires, but if 
improperly fitted it causes the con- 
tents of the hernia to press outward 
against the fascia, of the external 
oblique and results in thinning the 
fascia, as well as enlarging the de- 
fect in the  transversalis fascia. 
Therefore, frequent inspection to see 
that the hernia is retained by con- 
stant firm and continuous pressure is 
most important. If this cannot be 
done, injections should not be given. 
Full coopetation on the part of the 
patient to withstand certain discom- 
forts while wearing a truss is abso- 
lutely essential. 

The Smithsonian truss has been 
found most applicable for indirect in- 
guinal hernia. By the degree of pres- 
sure through the spring mechanism 
of the truss and with variations in 
the size of the pad, most hernias can 
be held reduced (which has been ac- 
complished in the cases I have treat- 
ed). In my first patient there was a 
slight inflammatory reaction beneath 
the pad of the truss which was ap- 
plied following injection. 

I now insist that the truss be worn 
four or five days before commence- 
ment of treatment, so that the patient 
will accustom himself to the pres- 
sure. Through experience it has been 
found that, if the patient wears the 
truss eight to 12 weeks following 
the last injection, we get firmer con- 
nective tissue in plantation at the site 
of injection; it has also been proved 
that wearing the truss does not thin 
by pressure but causes increased 
growth of the connective tissue. At 


the end of the second month after 
treatment, the patient is allowed to 
remove the truss at night while in 
bed but is instructed to replace it be- 
fore rising. 

With the patient lying on his back 
and the hernia reduced, the first in- 
jection is made at the site of the in- 
ternal inguinal ring which is located 
by anatomic landmarks as described 
previously. It is quite important to 
have the patient relaxed, explaining 
to him that he will experience a 
slight pain as of the prick of a pin. 
A 5 ce. syringe and a 28 gage 1% to 
2'% inch needle is used. 

After locating the internal abdom- 
inal ring and under surgical tech- 
nique, the injection is made as fol- 
lows: The needle is passed through 
the skin and fascia of the external 
oblique muscle with the point direct- 
ed obliquely downward (caudal- 
ward). This is done to avoid any pos- 
sibility of projecting the needle into 
the peritoneal cavity, as might be 
done if it were at a right angle to the 
surface or directed from below up- 
ward. In passing the needle through 
the fascia of the external oblique 
muscle, there is a sudden lack of re- 
sistance as though passing the needie 
through a heavy sheet of paver. 
When this sensation of lost resistance 
is noticed, the position of the needle 
point is below the fascia of the exter- 
nal oblique muscle and determines 
the location where the solution is to 
be placed. 

Injections along the inguinal canal 
to the external abdominal ring vary 
from one-half to one centimeter 
apart and are given every four to 
seven days, according to any reaction. 
The number of injections varies. In 
one patient, I believe three injections 
seemed to obstruct the canal, though 
it usually requires from seven to 
12, but injections should be given 
until there is a plastic exudate which 
becomes indurated and hard and fills 
the inguinal canal, at which time 
there is no impulse present on cough-- 
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ing. It is not advisable to have thie 
patient strain or cough during the 
treatment, or until you are fairly cer- 
tain that the hernia is obliterated. 

During the injection there is usu- 
ally experienced a moderate burning 
sensation which subsides in from one 
to two minutes; the patient is to be 
kept in a reclining position for ten 
minutes, then the truss is reapplied 
while he is still in that position. I am 
not using alcohol, carbolic acid and 
oil of thuja or tannic acid, but “syla- 
sol,”” a product by Searle and Com- 
pany. This has eliminated the burn- 
ing sensation without the use of no- 
vocaine. In assisting the patient to a 
sitting posture I place my hand to 
the back of his neck, telling him to 
stiffen the erect spine muscles, so 
that he will refrain from putting any 
strain on the abdominal muscles, 
which might cause protrusion of the 
sac. 

In forty-seven injections given, I 
had one case where I evidently in- 
jected directly into the internal ab- 
dominal ring and possibly the peri- 
toneal cavity. The pateint elicited 
no unusual sensation, but upon gain- 
ing a standing position he had acute 
gastric pain extending across the pel- 
vis on the level at the site of injec- 
tion, with shock and marked dia- 
phoresis. This was a very fat abdo- 
men and took a needle 7 cm in length 
tc reach the canal; however, with the 
following injections given there was 
no systemic reaction, 

The follow-up treatment is impor- 
tant. I have the patient return for 
examination in three months, again 
in six, and again in twelve months, 
which gives us a record of 21 months. 
Should there be any evidence of 
symptoms noticcd in the intervening 
time, the patient is instructed to re- 
port for examination. With this fol- 
low-up method we hope to have rec- 
ords of the result of this treatment 
that will be authentic. Bartrud re- 
ports that in 406 hernias treated, the 
recurrence did not amount to 4% in 
387 patients. 

The advantage of this treatment is 
that there is no hospitalization re- 
quired, the patient remaining ambu- 
latory, the time specified for treat- 
ment made to his convenience, and 
losing no time from his work. I am 
convinced that this treatment of her- 
nia should be very attractive, par- 
ticularly to insurance companies ana 
cinployers. In this period of economic 
stress, the private patient often finds 
it difficult to finance the operative 
treatment, with its hospitalization 
cost and loss of time from work. 

Another field which has great pos- 
sibilities lies in the treatment of in- 
dividuals who cannot obtain or retain 
employment because of a_ potential 
hernia, which we recognize as a bulg- 
ing along the canal and anatomically 
is a weakened condition of the fascia. 
A series of injections should reinforce 
this weakened fascia and prevent a 
high percentage of fully developed 
hernias. 

In subsequent examination of op- 
erative hernias which show evidence 
of recurrence, the injection method 
should prove very valuable in pre- 
venting such recurrence. 

It has been estimated that the sav- 
ing in industrial hernias alone would 
amount to $10,000,000 annually if 
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this method were used routinely. 

Listed among the contraindications 
for this treatment are cancer or any 
condition producing ascites, irreduci- 
bility or inability to maintain reduc- 
tion with a truss ,incarceration of the 
contents within the sac, varicocele, 
hemophilia, undescended testicle, hy- 
perthyroidism, diabetes, tuberculosis 
or syphilis. 


Summary 


ATIENTS with hernia who have a 

high operative risk or those who 
decline operation need not be denied 
treatment, as in the hands of an ex- 
perienced operator the described 
treatment is as efficacious as surgical 
treatment. 

2. The knowledge of a proper fit- 
ting truss is essential. 

3. Reducibility and maintenance 
must be accomplished. 

4. Complications, as edema of the 
scrotum, orchitis, are practically nil, 
and no case has been reported of 
sterility following this treatment. 

5. This treatment brings individu- 
als who are suffering with hernia into 
the hands of physicians who know 
the pathology, anatomy, symptoms 
and diagnosis of hernia, and removes 
them from those who attempt to treat 
hernia mechanically. 

6. I am convinced that the medi- 
cal profession will recognize this type 
of treatment and give it its proper 
place in the therapy for those who 
are suffering from rupture. 





Epididymo-Orchitis in Industrial 
Surgery 


HE primary object of this paper* 

is to emphasize that injuries of the 
testicle and epididymis are relatively 
rare in industrial surgery, having oc- 
curred in our practice only three 
times in 100 consecutive cases alleg- 
ing trauma to these structures. 

The secondary object is to set down 
facts which help in making a differ- 
ential diagnosis and to point out that 
the term epididymo-orchitis, while 
very accurate in describing injuries 
to these structures, is used erroneous- 
ly more frequently in describing in- 
fections of the epididymis which are 
not caused by trauma. 

The compensability of a given case 
is dependent upon the history of a 
direct injury, such as a blow to the 
structures of the scrotum associated 
with an ecchymosis of the skin which 
in turn is followed usually by an 
effusion of serum and blood in the 
tunica vaginalis. 

The subjective symptoms of im- 
mediate swelling, excruciating pain 
and some degree of shock prevent the 
patient from carrying on, and furnish 
conclusive evidence that an injury 
has occurred. More extensive in- 
juries are accompanied by an in- 
crease in the severity of the above 
symptoms plus a more profound de- 
gree of shock, often as a result of a 
sudden loss of blood. 

The condition which is mistaken 
most frequently for traumatic epidi- 
dymo-orchitis is infection of the 
epididymis alone, with no involve- 
ment of the testicle. 


* 7. J. Crane, M.D.; read before the annual 
meeting of the Amercian Urological Association, 
San Francisco, California, June 24-28, 1935; pub- 
lished in J. Urol., November, 1935. 
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In making a differential diagnosis 
two facts must always be borne in 
mind. First, injuries of the epidi- 
dymis and testicle are always asso- 
ciated together. Thus, when an 
epididymitis alone exists without 
classical symptoms of an injury, we 
are sure that infection is responsible 
for the pathology rather than some 
alleged trauma. The second fact, 
quoting Eisendrath and Rolnick, is 
that “with the exception of hemato- 
genous infection epididymitis is al- 
ways secondary to an infection in the 
seminal vesicles.” Thus, the prostate 
and seminal vesicles were examined 
carefully in each case and smears 
made of their secretion. A posterior 
urethritis, prostatitis and cystitis, 
which secondarily involve the semin- 
al vesicles are indirect causative fac- 
tors in the production of an epididy- 
mitis. Thus, again, careful urethral 
smears, urinalyses and x-rays were 
found to be important. 

The inciting factor is an edema of 
the ejaculatory duct. The contents 
of the seminal vesicles, thus, finding 
no means of egress are forced down 
the lumen of the vas to the tail of the 
epididymis. Under such conditions 
an infection in the epididymis is al- 
most sure to occur spontaneously 
without being associated with trau- 
ma. When occurring in a working 
man, immediately some minor injury 
in the form of a strain or blow is 
easily recalled and given credit for 
the sudden onset of the epididymitis 
when in reality the sudden strain or 
minor blow simply caused the in- 
dividual to realize that an inflamma- 
tory process existed. 

Ninety-nine of the 100 cases were 
classified as infections of the epidi- 
dymis; the infection having reached 
the epididymis by direct extension 
along the vas from the infected sem- 
inal’ vesicles. The hematogenous 
route was not encountered in any of 
the cases of non-traumatic origin. 

Only three cases in the 100 were 
true traumatic epididymo-orchitis. 
In these three a history of a direct 
blow, followed by severe sickening 
pain, a degree of shock, immediate 
swelling and ecchymosis, was present. 
Two of these patients suffered a par- 
tial atrophy of the traumatized tes- 
ticle and epididymis later. This com- 
plication is not uncommon following 
true injuries to the testicle and epidi- 
dymis. 

Sixteen patients were diagnosed as 
gonorrheal epididymitis, secondary 
to a gonorrheal urethritis, prostatitis 
and seminal vesiculitis. Ten of the 
16 alleged strains only; six alleged an 
injury consisting of bumps or light 
blows; five of these were over the 
groin of the affected side, while one 
stated that the blow was to the 
epididymis affected. By strain the 
patients usually referred to the dis- 
covery of a painful swelling in the 
scrotum which they believed was 
due to excessive physical exertion in 
line of duty. In none of the 16 pa- 
tients with gonorrheal epididymitis 
was the alleged injury thought to have 
aggravated or caused the pathology 
responsible for their disability. None 
of the gonorrheal cases stated that 
they knew they were harboring the 
gonococci, although nine had a grade 
four prostatitis and seminal vesiculi- 
tis; five had a grade two prostatitis 
and seminal vesiculitis; and two had a 
grade one prostatitis and seminal 
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vesiculitis. The gonococci were found 
in the urine or in the secretions from 
the urethra or prostate in each case. 

Five patients were diagnosed as an 
epididymitis associated with grossly 
infected urine and hypertrophy of 
the prostate gland in men over 54 
years of age. Three of the five al- 
leged strains; two alleged blows over 
the lower abdomen. One patient had 
a bladder calculus, a large prostate 
and residual urine, yet he alleged his 
epididymitis was caused by the act of 
chopping wood. A _ second patient 
had a bilateral epididymitis and 
claimed only injury to the acute side, 
overlooking the chronic epididymis 
on the opposite side. The alleged in- 
jury was that of a strain. This man 
also had residual urine which was 
full of pus as did three of the other 
patients. Four of the five patients 
gave definite symptoms of prostatism. 
None of the five were judged com- 
pensable because the usual signs and 
symptoms of trauma were lacking. 

Seventeen of the 76 patients re- 
maining, classified as non-specific, 
non-traumatic epididymitis, had as 
well as infected prostates and sem- 
inal vesicles, a marked funiculitis on 
the same side, with pain along the 
spermatic cord, preceding the onset 
of the epididymitis. Several of these 
cases were diagnosed originally as 
acute herniae by the first physician 
consulted because the swelling of the 
epididymis had not yet developed— 
the pain having been noticed first 
along the spermatic cord. This latter 
fact denotes that the infection un- 
doubtedly reaches the epididymis 
most frequently by way of direct 
extension along the vas. Ten of 
these 17 patients with funiculitis and 
epididymitis stated there was no blow 
at all. The word strain was again 
used to describe either lifting, pulling 
or straddling. In all of the 76 patients 
with non-specific, non - traumatic 
epididymitis the prostatic secretion 
was found to be grossly infected with 
non-specific organisms consisting 
chiefly of gram-positive and gram- 
negative bacilli and unidentified coc- 
ci. All 76 patients had definite palp- 
able evidence per rectum of pros- 
tatitis and seminal vesiculitis, vary- 
ing from Grade 1 to Grade 4. Over 
half had both sides of the prostate 
and both seminal vesicles equally in- 
volved. 

In this series neither tuberculosis, 
cancer nor syphilis of the epididymis 
or testicle were encountered although 
many strains for the tubercle bacilli 
were made. Recently a case of bilat- 
eral tuberculous epididymitis and a 
case each of cancer and gumma of 
the testicle were found. The injury 
in each case was very questionable. 





How the Industrial Nurse Can 
Help to Prevent Absenteeism 
from Non-Occupational 
Causes 


BSENTEEISM from _ industrial 

plants arises chiefly from indus- 
trial accidents and occupational dis- 
eases.* We have records of many 
plants which have gone for long pe- 
riods without a lost-time accident, in 
some cases involving thousands of 


*R. F. Kurz, M. D., Medical Director, Con- 
tainer Corporation of America; Presented at the 
Annual Meeting of the National Safety Council, 
Louisville, Ky., October, 1935; published in Pub. 
Health Nursing, February, 1936. 
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employees and extending even over 
years. But we can cite few instances 
of such plants going even a week 
without a dozen or more people being 
absent because of illness. The non- 
occupational causes of absenteeism 
are by far the most common and most 
destructive of good attendance 
records. 

The great progress made in reduc- 
ing lost time from industrial acci- 
dents has been effected largely by 
education. We must adopt similar 
methods in reducing non-occupational 
absenteeism, and in carrying on these 
educational or training processes the 
personnel director, the safety mana- 
ger, the plant physician, and the plant 
nurse may all cooperate. 

The nurse can do much to build up 
a proper health consciousness in em- 
ployees, which will secure their co- 
operation in the correction of physical 
defects. Most employees can be made 
to see that such defects not only im- 
pair health and efficiency but under- 
mine general happiness. Removal of 
bad teeth, of infected tonsils, and the 
correction of defective vision are the 
chief forward steps. More and more 
industrial employees and their fami- 
lies are securing regular medical and 
dental care of good quality and take 
better care of their eyes largely 
through the educational influence of 
the industrial health department, 
which, in many cases, consists only of 
the plant nurse. The same may be 
said for education along lines of bal- 
anced diet. Many an ill-suited lunch 
consists of a quart of milk and a 
baker’s pie or two, the crust of which 
is hard to distinguish from the card- 
board plate upon which it is served. 
There is also the fellow who brings a 
half spoiled meat sandwich into the 
plant at 7 a.m. on a warm day, which 
by noon is likely to give him a severe 
indigestion if not ptomaine poisoning. 
Advice is needed in these cases, such 
as: 

Regular habits—(avoidance of con- 

tinued dosing with cathartics). 

Water  drinking—encourage_ the 

amount and be critical of its pur- 


ity and temperature—not_ too 
cold. 
Regular’ living—rest. recreation, 


sleep, etc. 

Cleanliness—baths, wash hands be- 
fore eating, diligent use of rough 
bath towel after bathing, etc. 

Insects—flies, mosquitoes. 

Weeds in summer. 

Swimming choices. 

Boils. 

Indigestion. 

Colds, ete. 

Early recognition of danger signals, 
such as—loss of weight, chronic 
cough, night sweats, dizziness, 
blind spots, bleedings. swellings, 
and tumor masses. 

The plant medical department can 
help greatly by advising employees as 
to the type of professional service 
they should seek—avoidance of the 
quack dentist, or the quack eye man 
who examines eves free and charges 
only for the glasses. These are al- 
ways the most expensive services. In 
this connection, a jab now and then 
at some of the utterly ridiculous ad- 
vertising of many pseudo-medicines 
over the radio would not be amiss. 
Enough of this ill-suited medication, 
if it can be called that, will sooner 
or later result in a false sense of se- 
curity and a postponement of specific 
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treatment in cases where that may be 
necessary. 

Those who have as part of their 
duties, a visiting nursing service, will 
have the added advantage of an in- 
sight into the home environment, 
which always permits of a wider serv- 
ice in reducing absenteeism. 

Absenteeism from avoidable causes 
is regrettable for several reasons: 

There is the humanitarian aspect, 
because there are usually suffering 
and physical discomfort; and there is 
the loss of wages to the absent em- 
ployee, plus the cost of medical care. 
From the employer’s standpoint there 
is the necessity of replacing the absent 
employee—not always easy. This may 
require the shifting of several men 
onto different jobs just because one 
is at home sick. These are all good 
arguments, whether presented by 
physician or nurse, and often convince 
the chronically sick employee that he 
should take the necessary steps now 
to avoid illness and perhaps a pro- 
longed disability period, which is like- 
ly to be the result of neglect. 

In every plant of any size there is 
the employee who is more or less reg- 
ularly absent every now and then 
because he must be in court, because 
his wife is sick, or because his 
mother-in-law has died. To combat 
this, an arrangement. with foremen 
can be made, so that anyone absent 
must present a certificate from his 
own physician before he can come 
back to work; or if he was absent for 
reasons other than his own illness, he 
must pass through the medical de- 
partment and get a slip before he can 
return to work. This makes being 
absent embarrassing. except in bona 
fide cases, and greatly reduces laying 
off. It could be required that six 
hours notice be given before a man 
lays off. These requirements work 
no hardship on 95% of employees who 
are onlv absent when necessary. 

Another factor in absenteeism re- 
duction is the matter of keeping good 
records. To the nurse often belong 
the administrative duties of the med- 
ical department and hence careful, 
accurate records of all cases of ab- 
senteeism, classified by departments 
and an occasional bulletin on the sub- 
ject, will create a competitive svirit 
among the various departments. Such 
a record gains help from the em- 
ployees who will strive to continue 
unbroken a chain of days or weeks of 
100% attendance in their department, 
and this will often tide over a luke- 
warm case of potential absence. Here. 
however. we must not lose sight of 
the opposite effect and let over-en- 
thusiasm permit sick folks, who should 
be at home. to come to work. The 
proper publicity must be given the 
subject and a premium placed on 
regular. uninterrupted attendance at 
work. It must be remembered that the 
employee contacted in this education- 
al drive is very apt to spread the good 
news and carry the lesson further. It 
is hard to imagine a safety-minded 
cooperative employee careful only 
while at work, and shedding his safe- 
tv-mindedness as soon as he leaves 
the shop. Most employees carry some 
of it home, use it on their way home, 
and if they are at all enthusiastic, 
their influence will perhaps extend to 
members of the family and friends. 
Thus the plant medical department 
accomplishes some good work beyond 
the factory walls. And this same en- 
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thusiasm is manifest among fellow 
workers, one helpful to another. 

There are any number of parallels 
to be drawn between safety-minded- 
ness in the factory on one side and 
safety-thinking on the street and at 
home on the other. Efforts expended 
along one line are bound to affect the 
other in a great many cases. All ef- 
forts which succeed in increasing the 
safety-mindedness of employees are 
bound to result in a reduction in lost 
time from both industrial and non- 
occupational causes. 

The nurse, therefore, should be 
more than a finger wrapper or a dis- 
penser of pills. She becomes most 
valuable when she enters into the 
economic factors that underlie pre- 
ventable accidents and illness. When 
she helps teach the value of good 
health and freedom from accidents, 
she is making a definite contribution 
to better industrial relations. 


Asbestosis 


SBESTOSIS is a pneumoconiosis 

caused by the inhalation of as- 
bestos dust.* It is distinct from silico- 
sis in its pathology, and clinically. 
Whether asbestosis will remain a dis- 
tinct form of pulmonary dust disease 
or will prove to be of a type common 
to a number of dusts remains to be 
seen. So far, it is the only pneumo- 
coniosis, other than silicosis, that has 
received any considerable amount of 
study from pathologists, clinicians 
and industrial hygienists. 

Whereas silicosis has been recog- 
nized for many centuries, asbestosis 
is a newcomer. Asbestos (Canadian) 
is a hydrated magnesium silicate con- 
taining no free silica but about 44% 
of combined silica, 43% magnesium, 
nearly 13% of water, and traces of 
iron and nickel. While asbestos was 
known to the ancients, the fabricating 
of asbestos on a large scale is com- 
paratively new; it received a tremen- 
dous impetus from its use in connec- 
tion with automobiles and as an in- 
sulating material and a heat resistant 
for a great variety of purposes. 

While Hoffman! called attention to 
the possible harmfulness of asbestos 
dust in 1918, it was not until Febru- 
ary, 1927, that asbestosis was, so to 
speak, officially recognized in this 
country by the filing of a disability 
claim for workmen’s compensation in 
Massachusetts. The claimant was a 
foreman in the weaving department 
of an asbestos plant. and the claim 
was upheld by the Massachusetts In- 
dustrial Accident Board. This was 
27 years after the first fatal case was 
reported in England by Dr. Montague 
Murray. In 1910 and again in 1934 
a fatal case was reported in England, 
and in 1928 the British Factory De- 
partment conducted an investigation 
and enacted laws for the protection 
and compensation of the worker 
against this hazard. The whole sub- 
ject in England has been summarized 
by Merewether.2 At the present time, 


*A. J. Lanza, M.D., Assistant Medical Direc- 
tor, Metropolitan Life Ins. Co., New York: read 
before the Section on Preventive and Industrial 
Medicine and Public Health at the Eighty-Sixth 
Acnual Session of the American Medical Associa- 
tion, Atlantic City, N. J., June 13, 1935; J.4.M. 
/, Vebruary, 1936. 

1. HorrmMan, F. L.: Mortality from Respiratory 
Diseases in Dusty Trades, Bull. 231, U. S. De- 
partment of Labor, June, 1918. 

2. Merewrvuer, E. R. A.: A. Memorandum on 
Asbestosis, Tubercle 15:69 (Nov.), 109 (Dec.) 
1933; 15:152 (Jan.) 1934. 
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as nearly as can be estimated, there 
are about 12,000 individuals employed 
in the chief asbestos plants in the 
United States, of whom 10,000 might 
be exposed to asbestos dust. 

In 1927 a fatal case of uncompli- 
cated asbestosis was reported to the 
Medical Society of South Carolina,* 
and since then, including this case, 
there have been 11 fatal cases re- 
ported in the United States, eight un- 
complicated and three complicated by 
tuberculosis. These reports, together 
with the fact that asbestosis figured in 
the extraordinary occupational dis- 
ease litigation that has spread over 
this country, resulted in both labora- 
tory and field studies of this new haz- 
ard. Gardner and Cummings? at 
Saranac Lake, N. Y., commenced ani- 
mal experimentation with asbestos in 
1928 and reported their observations 
in 1931. These two authorities in 
the United States and Gloyne® in 
England have described the pathol- 
ogy. While silicosis is predominantly 
parenchymatous, asbestosis is mainly 
interstitial; nor is asbestosis charac- 
terized by the nodular formation so 
distinctive of silicosis. 

A search of all the death records 
on file in the Metropolitan Life In- 
surance Company revealed that as- 
bestosis had been given as a cause or 
contributing cause of death in only 19 
cases. The first case noted was in 
1924, there were two in 1927, one oc- 
curred in 1931, and the rest have oc- 
curred since 1933. The diagnosis was 
supported by autopsy in only six. In 
one of the six the primary cause of 
death was carcinoma, in another glio- 
ma of the brain, and in another pul- 
monary tuberculosis. In the other 
three asbestosis was given as the pri- 
mary cause, with cardiac failure as 
the contributing cause. Some of these 
cases were reported in the literature. 

Asbestosis complicated by heart 
disease was given as the cause of 
death in seven cases. There were no 
autopsies in these seven and pul- 
monary tuberculosis was diagnosed in 
several by the attending physician, so 
perhaps too much weight cannot be 
given to these certificates. 

Diabetes and pulmonary tubercu- 
losis were also mentioned in the re- 
maining six cases, in which there 
were no autopsies. All 19 patients 
were males and with one exception 
all were white. 

In our studies of asbestos mines 
and fabricating plants,® the clinical 
picture of asbestosis was milder than 
that of silicosis. To be sure, the in- 
dividual patient with marked asbes- 
tosis will greatly resemble the indi- 
vidual with silicosis. There is the 
same dyspnea on exertion, the same 
dry cough, and the more or less in- 
definite physical signs elicited by the 
stethoscope. The patient with asbes- 
tosis is apt to have clubbed fingers— 
not usually seen in silicosis—and he 
is apt to be pasty faced and even show 
a slight cyanosis, while the silicotic 


3. Lyncn, K. M., and Smirn, W. A.: Pulmonary 
Asbestosis, Am. Rev. Tuberc. 23:643 (June) 1931. 

4. GarpNerR, L. U., and Cumminos, D. E.: 
Studies on Experimental Pneumonokonosis: VI. In- 
halation of Asbestos Dust: Its Effect upon Primary 
Tuberculous Infection, J. Indust. Hyg. 13:65 
(Feb.) 1931. 

5. GLopyne, S. R.: The Morbid Anatomy and 
Histoiogy of Asbestosis, Tubercle 14: 445 (July), 
493 (Aug.), 550 (Sept.) 1933. 

6. Lanza, A. L.; McConnett, W. J.,_ and 
FEHNEL, J.. W.: Effects of the Inhalation of As- 
bestos Dust on the Lungs of Asbestos Workers, 
Pub. Health Rep. 50:1 (Jan. 4) 1935. 
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patient is apt to be fairly robust look- 
ing. Of course, in each instance I re- 
fer to patients whose disease is not 
complicated by infection. 

We did not find in communities in 
which asbestos was mined or fabri- 
cated the familiar picture of disabil- 
ity and tuberculous infection so char- 
acteristic of hard rock mining com- 
munities. Our observations were sup- 
ported by the statements of physicians 
practicing in these communities. All 
the patients with asbestosis that we 
detected were, with one exception, 
working steadily at their trades. In 


only one case did we find evidence of | 


active tuberculosis and that diagnosis 
was based only on the roentgen ap- 
pearance. Several showed healed 
tuberculosis. Gardner and Cummings 
in their reports called attention to the 
difference between the action of as- 
bestos dust and silica dust in relation 
to tubercle infection in experimental 
animals, and their observations tend 
to bear out our clinical study. 

In all, our clinical data are based 
on 126 physical examinations of as- 
bestos workers, all of whom had more 








than three years’ exposure and who | 
were selected at random. Sixty-three | 


of these presented a 
pearance which we thought indicated 
a pneumoconiosis, but the symptoms 
were indefinite and inconclusive. We 
called these cases first stage. Four 


presenting evident pulmonary symp- | 
roentgeno- | 


toms and corroborative 
grams, we termed second stage. Of 


roentgen ap- | 


these 67 patients, 20 had been exposed | 


more than 10 years and 13 more than 
15 years. We are still continuing our 
asbestos studies and hope to secure 
additional information on the time 


element in development and the ten- | 


dency and rate of progress. 

One feature that has impressed us 
is that the British investigators found 
asbestosis more severe and more men- 
acing than we did. This difference 
may be more apparent than real, but 
it is possible that the English fac- 
tories may be more dusty than ours. 
There were not available any com- 
parative dust counts, but this impres- 


sion is based on their reports and on | 


statements made to myself and my 
colleagues by persons familiar with 
the English conditions. One process, 
described in the British reports as 
“mattress making” and stated to be 
extremely dusty, does not appear to 
have a counterpart in this country. 
In both countries, energetic steps 
have been taken to control the dust 
hazard in asbestos plants, so that it is 
probable that further cases of disabl- 
ing asbestosis will be rare. 

As in silicosis, the diagnosis centers 
on the roentgenogram. However, the 
whole matter of attempting to inter- 
pret these films and correlate them 
with the clinical evidence, if any, is 
difficult and elusive. If, in our 
studies, we had found a more clear- 
cut and severe type of pneumoconiosis 
with marked symptoms and disability 
as well as a distinctive roentgen ap- 
pearance, such as my colleagues and 
myself had been accustomed to find 
in our previous investigations of sili- 
cosis, our task in attempting to make 
a positive diagnosis and estimate the 
extent of the disease would have been 
easier. There is no doubt that, espe- 
cially in the beginning, we were 
handicapped by endeavoring to eval- 
uate asbestosis with a silicosis foot 
rule. 
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The x-ray appearances are not clear- 
cut or distinctive as in silicosis and 
do not lend themselves to ready 
grouping into progressive stages. 
There are less evident pathologic 
changes in these films and the shad- 
ows are finer. more granular and 
softer than in silicosis. The asbetosis 
film gives the impression of ground 
glass, and there is no nodulation with 
the consequent tendency of the no- 
dules to coalesce and give dense 
opaque areas in the films. The dis- 
tribution of the shadows is somewhat 
different, occupying the lower third 
of the lung, except in far advanced 
cases, when the shadows may occupy 
the major portion of the lung. We 
noticed frequently the well marked 
outline of the interlobar septum on 
the right side. We also noticed that 
a number of films in cases of asbes- 
tosis showed enlarged hearts, and this 


might be expected when one con- 
siders that the pathologic process 
tends to constrict the pulmonary 


blood vessels as they 
with the bronchioles.‘ 

It is possible that the x-ray appear- 
ance of asbestosis may not be distinc- 
tive of this disease alone but uniform 
in appearance with pneumoconiosis 
due to other silicate dusts. Much more 
investigation and study of roentgeno- 
grams of industrial workers exposed 
to all sorts of silicate and other dusts 
are needed before it will be possible 
to speak definitely on this, the most 
important phase of the diagnosis of 
pneumoconiosis. 

One thing is certain: the utmost 
care and patience are needed to elicit 
the occupational history of the patient 
and to correlate this and the clinical 
picture with the roentgenogram be- 
fore a diagnosis of asbestosis is justi- 
fied. As noted in relation to other 
occupational health hazards, there is 
an all too frequent tendency to make 
a diagnosis of a specific occupational 
disease because of presumptive or ac- 
tual exposure without the corrobora- 
tion of other essential factors to a 
correct diagnosis. One is not justified 
in making a diagnosis of asbetosis 
any more than of silicosis in the pres- 
ence of a roentgenogram showing 
no distinctive pulmonary pathologic 
changes. 

Associated with exposure to asbes- 
tos dust is the occurrence in the spu- 
tum and pulmonary tissues of a pe- 
culiar formation known as asbestos 
bodies. These asbestos bodies have 
been described by a number of ob- 
servers and are due apparently to the 
action of the tissues on the asbestos 
fiber. Their exact significance is 
doubtful, but it is commonly agreed 
at the present time that they are not 
diagnostic of pulmonary fibrosis and 
indicate merely that the individual 
has been exposed to asbestos dust.* 
Some observers believe that, when 
these asbestos bodies appear in the 
sputum in clumps, they indicate ac- 
tual disintegration of lung tissue. 

Dr. Miller® of the United States 


ramify along 


>. Dusrow, J. L., in discussion on MeCann, W. 
S.; Hurtado, Alberto; Kaltreider, Nolan, and 
Frav, W. W.: The Estimation of Functional Dis 


abilitv in the Pulmonary Fibroses, J.A.M.A. 103: 
S10 (Sept. 41s 1934 

S. MEREWErHER,” Woop, W. B., and GLoyNr, 
S. R.: Pulmonary Asbestosis, Lancet 2:1333 Dec. 


1934. 

gy. Minrer, J. W., and Sayers, R. R.: The Phys- 
iological Response ot the Peritoneal Tissue to 
Dusts Introduced as Foreign Bodies, Pub. Health 
Rep. 49:80 (Jan. 19) 1934. 
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Public Health Service describes the 
technic that he employs in the intra- 
peritoneal injection of finely divided 
dusts in a state of suspension. Miller 
defined three types of reaction: ab- 
sorptive, inert and proliferative. The 
first is produced by relatively harm- 
less or inactive dusts, the second by 
dusts that might cause pulmonary 
fibrosis, and the third as the typical 
reaction of silicosis. Recently Miller!” 
described the effects of the injection 
of three varieties of asbestos; namely, 
chrysotile, crocidolite and amosite. 
Chrysotile is Canadian asbestos and, 
as previously stated, is largely mag- 
nesium silicate. Crocidolite and amo- 
site contain only a small quantity of 


magnesium, containing instead iron 
silicate in approximately the same 


quantity. 

The three types of asbestos pro- 
duced the same type of reaction; 
namely, the one described by this in- 
vestigator as inert. He states: 

“We have been assuming that the 
dusts producing this inert reaction 
cause pneumoconiosis of the diffuse 
fibrosis type as distinct from the pro- 
liferative reacting dusts which cause 
nodular fibrosis. This assumption, as 
you know, has not been proved by 
corresponding animal experiments 
with the same dusts, but results from 
observation of pathologic material 
from autopsies. ...I believe that the 
gross behavior of asbestos in the tis- 
sues has further strengthened the 
value of our classification of dusts and 
the intraperitoneal test as a means of 
determining the harmful dusts by its 
clinical correlation.” 

Much work remains to be done be- 
fore asbestosis is spoken of as au- 
thoritatively as is silicosis. In the 
meantime, asbestos plants are being 
cleaned up and the dust is being con- 
trolled. This, together with the 
smaller number of persons employed, 
implies that there will probably never 
be the wealth of clinical material that 
has been available in silicosis. It is 
by no means certain that asbestosis 
progresses as does silicosis after with- 
drawal from dust exposure, nor does 
infection seem to be as closely and 
intimately associated with asbestosis 


as with silicosis. The answer to 
these and other problems resulting 
from exposure to silicate dusts de- 


mands further study both in the field 
and in the laboratory. 


Foreign* 

India: Silicosis in Kolar Gold Fields 
HE Annual Report of the Public 
Health Commissioner with the 

Government of India for 1933, which 

appeared in October 1935, contains a 

note on silicosis. 

The report refers to the Special 
Committee appointed by the Mysore 
Government to investigate the ques- 
tion of the prevalence of. silicosis 
among the miners in the Kolar gold 
fields area. After a preliminary in- 
vestigation the Committee unani- 
mously arrived at the conclusion that 
silicosis does occur among the under- 
ground workers, but that the inci- 
dence of the disease is much smaller, 
and that it takes a much longer time 
to develop signs and symptoms, than 


ro. Mirver, J. W.: 
the author. 

* From Industrial and Labour Information, In- 
ternational Labour office, Switzerland, 


Issues of December 16, 1935 and January 6, 1935. 
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in South Africa. Further investiga- 
tion of silicosis in the Kolar gold fields 
is necessary, though the question of 
including it as an occupational and 
therefore compensable disease can- 
not be considered at this stage. 


China: Inquiry in Shanghai 

N INQUIRY was recently carried 

out by the Chinese Medical Asso- 
ciation, Shanghai, into the health of 
189 workers (six women and 183 
men) engaged in five printing es- 
tablishments in Shanghai. Its con- 
clusions are summarized as follows: 

Working conditions are bad, the 
workplaces (in which the workers 
also eat and sleep) being converted 
dwelling houses with poor lighting 
and ventilation, no sanitation, and 
generally very dirty. 

A high morbidity rate was found, 
due to two types of disease: those 
current among the general popula- 
tion, including among other diseases 
a high incidence of trachoma and 
tuberculosis, and those connected 
with the occupation, including lead 
poisoning (from which 10% of the 
employees were suffering), rhinitis, 
conjunctivitis and injuries. 

The interest of the inquiry, despite 
its very limited scope, is that it proves 
the feasibility of carrying out such 
health inquiries in Chinese factories. 
The authors of the report state in 
conclusion that industrial hygiene is 
non-existent and almost hopeless of 
attainment in the absence of a general 
public health program and govern- 
ment regulation of industry. 


Mexico: Proposed Reforms 


HE Social Welfare Office of the 

Mexican Department of Labour 
is now engaged on the revision of the 
following regulations: prevention of 
industrial accidents, employment of 
women and young persons in danger- 
ous and unhealthy industries, and in- 
dustrial hygiene. It has consulted 
the workers’ organizations concerned. 

The Department of Labour has 
suggested to the Secretariat of Edu- 
cation that a chair of industrial 
medicine be established in every uni- 
versity. The chief object of this 
proposal is to further the training of a 
skilled staff for the supervision of 
workers’ health and safety. 


Sweden: Social Hygiene Institute 


HE Swedish Medical and Health 

Board has applied for a Parlia- 
mentary grant to defray the cost of 
an inquiry into the question of setting 
up a state social hygiene institute. 

It proposes that the institute should 
be divided into five sections, including 
one to deal with industrial and techni- 
cal hygiene, and another to deal with 
nutrition and food supervision. 

It is further suggested that the in- 
stitute should give a training in social 
hygiene to certain social workers who 
have at present little or no contact 
with medical organizations, including 
factory inspectors and child welfare 
workers. 


Industrial Tlumination 


SURVEY conducted by the “EIl- 
ectrical World,’ shows that in- 
dustrial plant lighting has suffered 
a severe decline; nearly 85% of the 
plants in 1249 cities in 36 states are 
using obsolete reflecting equipment. 


*The Siaght-Saving Review, September, 1935. 
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The average illumination intensity 
found in working areas was 2.85 foot- 
candles. In efforts to improve light- 
ing in factories and reduce accidents 
in New York State, safety ad illum- 
ination authorities are working with 
the State Labor Board and with in- 
surance companies to get a reduction 
in industrial insurance premiums as 
a reward for installing good lighting. 


Excitement in Congress 


AULEY BRIDGE is a disheveled 

village* on the _ forest-fringed 
New River of central West Virginia. 
There six years ago, a construction 
company named Rinehart & Dennis 
began to excavate a_three- mile 
water-power tunnel for a subsidiary 
of Union Carbide & Carbon Corp. 
Last week Rinehart & Dennis were 
putting in last licks on their tunnel. 
But many a man who began the dig- 
ging in 1929 was not alive to see the 
finish in 1936. Some had died of sil- 
icosis, incurable lung disease caused 
by inhaling silica dust. Pneumonia 
and tuberculosis had caused the 
deaths of others who may or may not 
have been suffering with silicotic ir- 
ritation. 

Recently the radical press of the 
nation learned about the deaths at 
Gauley Bridge, began to rattle the 
skeleton of what it claimed was a 
hideous industrial scandal (TIME, 
January 6). One who heard the clatter 
was young Representative Vito Mar- 
cantonio of Manhattan, who has a 
sharp ear for the kind of news stories 
that will help him in his Harlem dis- 
trict. As a friend of the working man 
he called for a Congressional inves- 
tigation and_ witnesses. Quickly 
formed in Manhattan was a National 
Gauley Bridge Committee to which 
such notables as Professor Haven 
Emerson of Columbia University, 
Socialist Norman Thomas and Drug 
Manufacturer William Jay Schieffe- 
lin subscribed. They paid expenses 
to Washington of a few Gauley 
Bridge residents to testify before 
Congressman Marcantonio’s Com- 
mittee, which by last week had 
heard the following evidence: 

Gaunt Philippa Allen, social work- 
er, testified: “Dry drilling was the 
cause of the dense silica dust. It 
would stop when state mine inspec- 
tors entered the tunnel. Men acted 
as lookouts to warn of their presence. 
As a result inspectors testified that 
the tunnel was practically dust free. 
Mrs. Charlie Jones of Gamoca was 
the first to find what was killing the 
men.” Mrs. Jones, according to Miss 
Allen, begged money along the road 
to pay for x-rays of the lungs of her 
son Shirley who asked on his death- 
bed to “be opened up to see if I did- 
n’t die from the job.” 

Gaunt Mrs. Charlie Jones, who 
bought a house and cow with $1,600 
she received as compensation for the 
deaths of three sons who worked in 
the Gauley Bridge tunnel, claimed: 
“Shirl’s lungs was all gone when they 
took them out.” Later she com- 
nlained: “We get two dollars a week 
relief, and I earn one dollar a week 
takin’ in washin’. That helps buy 
feed for the cow.” 

Charlie Jones, 49, big and ruddy 
tunnel worker, wheezed: “The only 


*Time, February 3, 1936. 


. tunnel, 


INDUSTRIAL MEDICINE 


Page 93 


The Association for the Advancement 
of Industrial Medicine and Surgery 


Inc. 
Executive Office - 370 Lexington Avenue, N. Y. (Room 904) 


PURPOSE: 


To disseminate accurate medical knowl- 


edge in reference to the diagnosis and treatment 
of all conditions arising out of and in the course 


of employment. 


OFFICERS 


Recording Secretary: 


President: 

ANTHONY Avarta, M. D., 

110 William St., 

New York City 
Vice-President: 

J. J. Wirrmer, M.D. 

4 Irving Place, 

New York City 


ys 


Davin SHAPIRO, M. D. 

41 East 42nd St., 

New York City 

reasurer: 

JosepH L. RAmirez, M. D. 
30 Fifth Ave., 

New York City 


Executive Secretary: 


J. J. BLACKForpb, 370 Lexington Ave., New York City 
(CAledonia 5-9753) 
Robert F. Coleman, Inc. 


EXECUTIVE COUNCIL 


Dr. J. HupsoN BLAUVELT 

Dr. T. WALuIs Davis 

Dr. LYLE ELLIs......... _ 
Dr. HALCYON HALSTEAD 

Dr. BuRKE C. HAMILTON 

Dr. GEorGE A. KOENIG. 

Dr. WiLtis W. LASHER 

Dr. FREDERICK L. MOosser............ 
Dr. ARTHUR R. TILTON 


work I could do after I left the tun- 
nel—that was only a bit—was pickin’ 
bony at the tipple at the coal mine. 
And that’s the easiest work they is, 
boys’ work. I hed to give that up. 
Now I cain’t hardly lug a bucket of 
water, and that not fur. I cain’t 
hardly git up on a chair and haul 
window blinds. I give myself ’bout a 





year. I know I’m goin’. I’m not 
foolin’ myself. But there’s no use 


cryin’ *bout that now, is they?” 
Arthur Peyton, slick-haired young 
engineer who once worked in the 
declared: “The men were 
driven into the tunnel right after the 
blasting. The foremen used _ pick 
handles and drilling steel to knock 
the Negroes on the head if they re- 
fused to enter immediately.” He 
asserted that the blackamoors were 
paid $3 a day, and that they were 
charged 10% for cashing their checks. 
George Robinson, Negro, drawled 
that if a man were sick he would 
have to hide from the sleeping shack 
‘“rouster” to avoid being forced back 
into the tunnel. As to economics he 
testified: “By the time we bought 
three meals a day and a pint of 
moonshine the $3 was gone. The 
men bought the moonshine to cut 
the cold and dust off their lungs,” 
A public health expert, Dr. Emery 
Roe Hayhurst of Columbus, Ohio, 
who had expressed indignation over 
working conditions at Gauley Bridge, 
declined to attend Congressman Mar- 
cantonio’s inquest until he knew who 
would pay his traveling expenses. 


Fidelity & Casualty Insurance Co. 
aise Borden Company 
Travelers Insurance Co. 

Globe Insurance Co, 

Aetna Life Insurance Co. 
National Biscuit Co. 
Employers Liability Insurance Co. 
Third Ave. Ry. & Bus Lines 


Travelers Insurance Co. 


Old Dr. Leonidas R. Harless of 

Gauley Bridge refused to go to Wash- 
ington because Mrs. Harless was sick 
and he was too busy professionally. 
Nonetheless he wrote that he had 
“warned many workers who came to 
me for treatment that continuous 
work in the tunnel would be ex- 
tremely dangerous. At the same time, 
the whole thing has been so grossly 
exaggerated that the filing of the 
damage suits by former tunnel work- 
ers has became almost a racket.” 
. Union Carbide & Carbon, dragged 
into the Gauley Bridge affair by its 
toes, declared that it was “very proud 
of its safety record everywhere.” 

President P. H. Faulconer of Rine- 
hart & Dennis asserted that “every 
known device to protect the workers 
was used and that reports were 
grossly exaggerated.” 

Other Rinehart & Dennis officials 
issued statements in which they 
claimed that an epidemic of pneu- 
monia, not silicosis, was responsible 
for scores of deaths at Gauley Bridge. 
They charged that damage suits were 
filed by some men proved not to have 
worked in the tunnel and by others 
who worked only an hour or two. 
According to the apologists, the 
death list from various diseases did 
not exceed 50 out of some 2,000 
workers. 

“Engineering News Record” jump- 
ed to defend excavators everywhere 
by editorially calling the Gauley 
Bridge furore “fantastic bunk.” On 


the other hand, ‘‘The time has come,” 
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declared that journal, “‘to bring out 
authoritatively all the facts of silic- 
osis hazards.”’ 

When the inquest was petering out 
for lack of wind last week young 
Senator Rush Dew Holt of West Vir- 
ginia appeared before the House 
Committee with a commonsense 
statement: “This was and is Ameri- 
can industry’s ‘Black Hole of Cal- 
cutta.’ I have had first-hand know- 
ledge of it for several years—despite 
a combine of big-business silence. 
Unhappily, nothing can be done now. 
The disease is regarded as incurable. 
But surely the fullest light should be 
thrown on this tragedy so that we 
may have some assurance its like will 
never come again.” 


EHIND the investigation of West 

Virginia’s silicosis horror* is the 
hope that the doom of the Gauley 
Bridge tunnel workers may be drama- 
tized so effectively as to safeguard the 
lives of thousands more who face the 
perils of occupational disease. 

The parade of “walking dead men” 
who breathed the fatal silica dust 
while drilling the tunnel and who 
have been summoned before Con- 
gressman Vito Marcantonio’s House 
labor sub-committee to tell their story 
has a serious purpose. 

Many other men, still strong and 
healthy, are exposed to equal dangers, 
according to Marcantonio, for a huge 
labor surplus in this country forces 
workmen into jobs which they might 
be able to spurn in normal times. 

First, Marcantonio—who is respon- 
sible for the inquiry—hopes to induce 
the department of labor to appoint a 
board of three to make an exhaustive 
study with the aim of future preven- 
tion. 

Perhaps, Marcantonio says, the har- 


rowing tale of Gauley Bridge will 
make the country “silicosis - con- 
scious” and _ state legislatures will 


make silicosis a compensable disease 
under workmen’s compensation laws. 
Only five states now do so, he says. 


State laws providing safeguards 
would avert repetitions of Gauley 
Bridge. According to Marcantonio, 


silicosis is a hazard in mining, ore 
milling, stone and cement quarrying, 
slate - splitting, cement manufactur- 
ing, stone-crushing, and silica grind- 
ing, in emery works, tale mills, abra- 
sive wheel manufacturing, abrasive 
paper or cloth manufacturing, and 
deep excavation work. 

On many big projects it is the cus- 
tom of contractors to hire gangs ot! 
workers from all parts of the coun- 
try. At Gauley Bridge, witnesses have 
charged, from 12 to 14 men — some- 
times with women and children —- 
were housed in a single shack and 
charged 25 cents a week apiece for 
electricity, 50 cents for shelter, 25 
cents for “doctor,” 25 cents for “hos- 
pital,” and so on. 

Evidence also alleged that when 
workers went to the company store to 
cash pay checks they were charged 
10% for the service. The shack- 
router (he gets the men on the job 
in the morning) is alleged to have 
had a gambling concession—with a 
heavy cut—from the company, which, 
witnessess said, had him made a dep- 
uty sheriff. 


Service, Inc., 
s, January 25, 


*Ropney Dutrcnuer, in N.E.A. 
copyrighted, 1936; Beloit Datly New 
1936. 


son for so many claims. 


INDUSTRIAL MEDICINE 


On such jobs — including govern- 
ment jobs hired out to contractors— 
men at the end of a week were said 
often to owe more to the company 
than they had in their pay envelopes. 
And at Gauley Bridge, according to 
testimony, after the job was over and 
men began to find they and their dead 
comrades were silicosis victims, “the 
company” burned the shacks in which 
many still sought to live. 

Marcantonio hopes perhaps this in- 
vestigation will prevent anything oi 
the nature in the future. 

If you had been at the hearing, you 
wouldn’t soon forget the stories of the 
pathetic victims whose lungs are 
solidifying as a result of the work 
they did. 

One important witness, 
unable to 
ment by 


who was 
attend, but sent a state- 
mail— Dr. L. R. Harless, 
Gauley Bridge physician who has 
treated scores of the victims — as- 
serted, however, that “the situation 
has been exaggerated.” He expressed 
doubt that nearly as many had died 
and were suffering from silicosis as 
reported by the press and by Gauley 
Bridge residents. 

The letter brought sharp criticisms 
from the committee, and charges of 
inconsistency on the part of the doc- 
tor. 

Little can be done for the survivors 
from the 2000 men who drilled the 
mountain and its silica bed and who, 
according to many charges, are vic- 
tims of disregard for human safety. 

If you like, you may send a pair 
of shoes, some clothes, or some food 
to the Gauley Bridge relief commit- 
tee at Gauley Bridge, W.Va., and the 
recipients will be appropriately grate- 
ful, because they’re not in very good 
shape to rustle their own. 


Medicolegal Aspects of Silicosis 
in Ohio 


-RAY examination upon employ- 
ment insures the employer 
against assuming responsibility for 
silicosis acquired in another plant. 
I wish to outline a consideration of 
methods of compensation for dis- 

ability in this disease.* 

First, through the courts. 
worthy claims were presented this 
would not be an_ objectionable 
method; however, experiences in two 
states, Missouri and Illinois, have 
shown that hundreds of spurious 
claims are filed which require an ex- 
pensive defense even though no dam- 
age is allowed. 

An attorney recently stated to me 
that out of 190 claims for silicosis 
filed against one of his clients, only 
eight were genuine. The x-rays of 
all of these cases were studied by 
experts of unquestionable qualifica- 
tions before making the above asser- 
tion. This same attorney also stated 
that 40 claims were recently settled 
for a total of $10,200—some as low 
as $50 per claim, to save carrying 
them into court. 

True silicosis is not a common dis- 
ease. I am convinced from a study 
of admissions to sanatoriums that its 
incidence is low even in industrial 
centers, hence there is really no rea- 
The num- 
ber of these cases is bound to de- 
crease, because of protective meas- 


If only 


*PauL M. HoLMEs, 
Ohio State M. ; oP 


M.D., Toledo, 


October, 1935. 


Ohio, in 
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ures being 
alarmed 


installed by 
manufacturers. 

The ambulance-chasing attorney 
and certain doctors. solicit these 
clients and are directly responsible 
for bringing distrust upon the legal 
and medical profession. A _ doctor 
recently testified that he could diag- 
nose silicosis without an x-ray film. 
Such ridiculous assertions to a les- 
ser degree are being made in a great 
many cases by physicians who are 
not qualified to give an authoritative 
opinion. Certainly a defense based 
upon evidence of neglect is not suf- 
ficient, nor can reasonable settlement 
be expected in a majority of these 
instances, because claimants will be 
coached by attorneys to demand 
sums out of all proportion to their 
injuries. 

Second, private insurance would 
be adequate, but here again, through 
the filing of great numbers of claims 
of no merit, would require a_ pro- 
hibitive premium which the small 
business man could ill afford. In- 
surance companies are not philan- 
thropic institutions, as the manufac- 
turer would soon find out after a few 
claims for from 10 to 20 thousand 
dollars had been settled. 

These private companies are not 
taking risks where silicosis is in- 
volved. In some instances they do 
not want them no matter how high 
the premium. 

This brings me to the third and 
last method, namely, the inclusion of 
silicosis in our list of compensable 
occupational diseases, and the estab- 
lishment of a medical board of ex- 
perts of unquestioned integrity to ad- 
minister the act. At present this ap- 
pears to me as the way I would like 
to have any state handle this prob- 
lem. It seems that of all methods 
this would be the most likely to bring 
a just and adequate settlement, to 
the satisfaction of both employee and 
employer. If possible I should like 
this board of experts to have the 
final word in establishing the diag- 
nosis, the extent of disability and 
the amount of compensation. 

The advantages would be: 

1. More time could be taken to 
insure a correct diagnosis — serial 
x-ray films, repeated sputum exar- 
inations, hospital observation. 

2. More prompt consideration of 
claims, thereby preventing long time 
losses for the misguided worker, and 
quicker financial relief for the genu- 
inely disabled. Court trials are fre- 
quently delayed 12 to 18 months, 
during which time the worker is 
without income. 

3. A better distribution of cost. In- 
stead of a few bearing heavy ex- 
pense, it could be distributed over 
the whole industry with little or no 
financial sacrifice to the individual 
plant. 

4. Prevention of exploitation — of 
the worker through the contingent 
fee; and of the manufacturer by ex- 
tortionate judgment. 

5. Some reasonable and fair mode 
of eliminating so far as possible the 
aggravation or exciting of pre-exist- 
ing condition, thereby removing an 
insufferable load from the back of 
the manufacturer. If this is not done 
he is bound in time to be swamped, 
especially in dealing with claims of 
this type. 

6. It would place the whole sub- 


thoroughly 
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ject upon a much higher ethical plane. 

In summary: 

1. Silicosis is an authentic occupa- 
tional disease, not particularly diffi- 
cult to diagnose. 

2. Ohio should provide adequate 
means of compensating all diseases 
ascribed to occupation. 

3. Compensation for silicosis should 
be adjudicated through a medical 
board of experts attached to the In- 
dustrial Commission, and whose de- 
cisions are final. 





Factory Acne 


CNE, the militancy of Pennsyl- 
vania* health officials, and regard 
for public opinion last week led Gen- 
eral Electric Co. to shut down its wire 
factory at York, Pa. At that factory, 
only one of its kind in the General 
Electric setup, insulated wire is 
proofed against water and fire by 
impregnation in a synthetic wax pre- 
pared from chlorine and naphthalene. 
People who work with such waxy 
compounds run the risk of getting 
their pores plugged, breaking out 
with pimples. To safeguard against 
that industrial hazard in its York fac- 
tory, General Electric compelled 
every workman to take a shower 
bath before leaving the factory, sup- 
plied freshly laundered overalls twice 
a week, kept a physician in constant 
attendance. 

Last week 102 out of 124 factory 
employees were found to be suffering 
from skin troubles, expecially acne. 
Governor George Howard Earle’s 
Secretary of Labor & Industry, Ralph 
M. Bashore, filed a complaint. 
Quicker on the trigger was Dr. 
Martha Edith MacBride - Dexter, 
Pennsylvania’s potent Secretary of 
Health. Last week she rushed a 
squad of public health inspectors to 
York. Surgeon General Cummings, 
(who resigns this week, after 41 
years with the U. S. Public Health 
Service), hearing of the trouble, 
promised Federal help to Governor 
Earle who telegraphed C. F. Ober- 
meier, manager of the factory: “I 
appeal to your sense of public spirit 
and your regard for public health 
and welfare to shut down the plant.” 

Flabbergasted, Mr. Obermeier com- 
municated with General Electric of- 
ficials at their Schenectady, N. Y. 
Headquarters and got orders to close 
his plant until more ventilators could 
be installed. 





Pneumonoconiosis 


ROM the viewpoint of the exam- 

ining physician,* called upon to 
establish a diagnosis in a potential 
case of pneumonoconiosis, to evaluate 
the patient’s capacity for work. and, 
if need be, to defend his ideas before 
the courts, there are phases of the sili- 
cosis problem which are very impor- 
tant and questions which have arisen, 
the answers to which may add to the 
present knowledge of the subject. 
There are no signs or symptoms of 
silicosis which do not occur in other 
diseases. Therefore, it becomes nec- 
essary to correlate every available 
fact at our disposal before we may 
hope to establish a diagnosis. 

The history is almost as important 


*Time, February 3, 1936. 

*Ronert B. Hunt, M. D., Physician and Ex- 
aminer, American Mutual Liability Ins. Co., Bos- 
ton, Mass., In American Mutual Magazine, 
Cictober, 1935. 





INDUSTRIAL MEDICINE 


IDEAL FRACTURE TREATMENT 


for INDUSTRIAL SURGEONS 
Bohler---TREATMENT OF FRACTURES 

By DR. LORENZ BOHLER, Director of the Hospital for Accidents, 
Vienna; Lecturer on Surgery, University of Vienna. Translation from 
the fourth enlarged and revised German edition by Ernest W. Hey 
Groves, M.S., F.R.C.S., Emeritus Professor of Surgery, University of 
Bristol. Buckram binding, gold stamped, 612x10%4, 588 pages, 1059 il- 
lustrations, $12.00. 

LORENZ BOHLER has long been internationally famous for his 
many successful developments in methods for the treatment of all kinds 
of fractures. The German editions of his book are well known in Amer- 
ica, but their use has naturally been restricted by the limitations of lan- 
guage. Even a fair reading knowledge of German is not sufficient for 
a complete grasp of principles or a reliable understanding of details of 
technique. Many American surgeons have wished for a complete and 
reliable English translation of Dr. Bohler’s work, and one is now ready. 
Not only a complete translation of the fourth German edition, but add- 
ed material, not previously published, from Dr. Bohler’s latest experi- 
ence with Fractures of the Spine and of the Neck of the Femur. Not 
a dull machine-like translation by an uncomprehending literary hack, 
but a work of appreciation done by a man who is himself a well known 
master-surgeon. Ernest Hey Groves, editor of the British Journal of 
Surgery. an authority on fractures, deliberately postponed revision 
of his own excellent book on the treatment of fractures in order to 
pay tribute to the Viennese master of the art, and make his work bet- 
ter available to all English-speaking surgeons. It has been well said 
that Dr. Bohler’s book reveals he has that quality of genius which con- 
sists in the infinite capacity for taking pains. All of his painstakingly 
acquired knowledge and experience are now available to every Ameri- 
can orthopedist and general surgeon. 

Bohler’s methods are not experiments but a carefully compiled and 
developed system, superior to that commonly in use, covering many 
years’ experience with a large number of cases. Many American prac- 
titioners have visited his hospital where thirty to forty visiting sur- 
geons from all countries watch his work daily. In fact the Bohler ex- 
perience and methods have been for several years increasingly used in 
many American cities with success and satisfaction. In the words of 
a well-known California surgeon, ““These methods, applied in the treat- 
ment of injuries, result in a lessened disability period, an earlier return 
to the proper industrial status of the patient, a shortened period of hos- 
pitalization, and the least possible impairment of function. The mor- 
ale and physical well being of the injured are enhanced and economy 
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to society ensues.” 


No surgeon should rest content until he has a copy of Bohler on his 
bookshelf for reference, for comparative purposes to aid him in im- 
proving his own methods and technique. The book is a liberal educa- 


tion in fracture treatment. 





as the motive in a murder trial. It is 
by the history that we obtain the lead 
as to the origin and type of dust to 
which the employee has been exposed, 
as well as the length of exposure. At 
times, a negative history is impor- 
tant—at least it may give a clue to 
guard the diagnosis. 

Let me review briefly the history 
of two cases to show the importance 
of a thorough history: 

Case 1. An Italian, 47, came to 
this country at the age of 21 years. 





He was a deep sea fisherman for two | 


years; for one and a half years he sold 
vegetables from a pushcart; for three 
years he worked as a laborer with a 
pick and shovel, digging ditches; for 
a year he worked on a farm; for 19 
years he worked as a laborer, digging 
ditches for conduits. He developed 
broncho-pneumonia and was. ex- 
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tremely ill. On recovery he was short 
of breath and tired easily on exer- 
tion. Examination showed the pres- 
ence of a condition diagnosed as an- 
thracosis and silicosis—the diagnosis 
of silicosis made without any evidence 
of exposure in his past history. Fur- 
ther questioning showed that, at the 
age of seven years this man had gone 
into the coal mines of Italy, working 
underground, separating slate from 
coal. After five years of such work 
he entered the mine proper and spent 
eight years shoveling coal into a cart 
which was drawn out to the cleansing 
room. There can be no question but 
what the lung condition arose from 
the 13 years of exposure while in 
Italy. 

Case 2. A man worked at a lathe 
in a foundry and machine shop. 
Strange as it may seem, this man re- 
quested to remain at work. After 20 
years at the same type of work he 
developed silicosis. The history re- 
vealed no evidence of its source. The 
man drew, in detail, the four walls of 
the room in which he worked and 
Was quite positive that there was not 
sufficient dust to produce the condi- 
tion in his lungs. The inspection of 
the foundry, however, showed the 
lathe room to be next to the cleansing 
room where castings were chipped 
and cleaned. That work was done by 
a compressed air hose. The wall sep- 
arating the two rooms contained a 
window casement, but no window. On 
the lathe side of the partition boxes 
were piled nearly to the ceiling so 
that the opening was concealed, but 
the compressed air hose most suc- 
cessfully blew the fine particles of 
silica through the open frame into the 
lathe room. 

Dust particles of one to three mi- 
crons in diameter may remain sus- 
pended in air for three or four days 
before they alight. Dust counts in 
that room average from 75 to 100 
million particles per cubic foot and 


70° of these particles were under 
five microns in diameter. 

In my opinion, the examining 
physician should study the _ radio- 


logical aspects of silicosis so that he 
may become acquainted with the 
pathological changes that take place 
in that disease and not be wholly 
dependent upon the radiologist. It 
is almost universally accepted that 
stereoscopic pictures be taken to give 
depth and a better idea of the dis- 
tribution of the fibrosis and nodula- 
tion. The x-rays should be taken by 
an expert radiologist. 

I recently had the opportunity to 
examine 200 or more chest plates 
from a foundry. Each film was ac- 
companied by a history card and a 
detailed description of the x-ray lung 
findings properly recorded thereon. 
Due to poor technique in their mak- 
ing 73 of the films were useless and 
the majority of the others so black 
that it was absolutely impossible t o 
see lung markings or even the outline 
of the heart. Another experience, 
which might be amusing if one could 
forget the seriousness of the situa- 
tion, occurred in a granite quarry 
outside of Boston. Fifty chest films, 
without histories, were sent to four 
radiologists for diagnosis. The sum- 
mary of their findings showed that 
four agreed silicosis was present in 
four plates; three stated that tuber- 
culosis was present in three plates 
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but did not agree on the same three 
plates; one picked the plates of the 
doctor’s chest and gave him a second 
degree silicosis. That is a serious sit- 
uation and causes me again to state 
that an experienced radiologist is 
most essential in our attempt to es- 
tablish the diagnosis of silicosis. 
Dust counts are essential factors in 
the prevention of silicosis. A dust 
count is a good indicator of the effi- 
ciency of a dust eliminator and is im- 
portant to indicate a potentially haz- 


ardous atmosphere, but is of little 
consequence after the disease has 
manifested itself. 


The question frequently has arisen 
as to the relation of silicosis, with 
its accompanying fibrosis and con- 
nective tissue formation, to its effect 
upon a heart which has previously 
undergone a pathological change. It 
is not uncommon to find an organic 
heart disease among silicotics, just as 
we find that condition in tuberculosis 
patients or in those who have no oth- 
er disease. It has been thought that 
the changes within the lungs in sili- 
cosis might so alter the blood supply 
of that organ as to cause sufficient 
back pressure to dilate the heart, par- 
ticularly if a valvular lesion, with di- 
lation and hypertrophy, were present. 
There never has been any evidence 
to prove that any change in the cir- 
culation of the lungs, from silicosis 
alone, affects a heart. Experimental 
work on animals, as well as humans, 
has never been able to demonstrate 
any relation between the two condi- 
tions. The heart condition is inciden- 
tal and in no way associated with 
the silicotic process. 

There are times when we endeavor 
to make a diagnosis after the death 
of a potential silicotic, there having 
been no previous examination of any 
kind. Under these circumstances we 
must rely upon a pathological exam- 
ination to determine the amount of 
silica found in the lung tissue. As we 
study literature on this subject we 
find variations from two to 50%, de- 
pending upon the methods used. In 
one case recently the dust determin- 
ation showed the presence of about 
7%, while a second lung, that of a 
washerwoman with no history of ex- 
posure, showed the presence of 8.4% 
of dust. The examinations were done 
at the same time by the same techni- 
cian. 

I have asked several pathologists, 
with considerable experience with 
silicotic lungs, for their opinion of a 
normal amount of silica to be found 
in the average lung. It was their 
opinion that 7% or 8% would repre- 
sent the average silica content and 
anything over 15% should be con- 
sidered as abnormal. Each stated 
that he would hesitate to call a quan- 
tity between those two figures as ab- 
normal. 

As far as I know there are no stan- 
dards by which we may measure the 
silicotie’s ability to work. We use 
various methods, such as climbing 
stairs, jumping rope, or stepping on- 
to a chair, and note the accompany- 
ing dyspnoea. I do not believe, how- 
ever, that such methods of examina- 
tion give any conception of the work- 
ing ability of that person. After such 
exercise, shortness of breath may be 
marked, fatigue may be excessive 
and cyanosis may be present and yet 
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that same person may be able to 
walk miles on a level surface and 
perform a considerable amount of 
work with the least amount of dis- 
comfort. There are many men and 
women with excessive fibrosis in 
their lungs resulting from old heal- 
ed tuberculosis or from asthma or 
bronchitis—there are many people 
with whole lobes of their lungs col- 
lapsed and worthless, as far as a 
breathing organ is concerned, who 
are working every day; they become 
fatigued, their respiration may be- 
come somewhat labored at times, but 
they work. 

Fibrosis is the same whether it or- 
iginates from the presence of silica in 
the lung or from infection. It is non- 
elastic tissue and may progress to the 
point where it might interfere with 
normal respiration. It is a perma- 
nent change. As far as I am aware, 
no person has died from the effects 
of fibrosis alone. 

Each case of silicosis must be con- 
sidered individually. The mere fact 
that a person has silicosis does not 
necessarily imply that his capacity 
for work has been diminished, nor 
does it mean that such a man should 
be removed from a dusty atmosphere. 

We do not know how much silica 
in a lung is necessary to aggravate 
tuberculosis but, if a diagnosis of sili- 
cosis can be established, we must as- 
sume that the potential factors are 
present which may exert such action. 

The question has been asked many 
times whether or not a silicotic pro- 
cess in the lungs will continue to pro- 
gress after the person has been re- 
moved from a dusty atmosphere. The 
answer is—‘‘yes.”’ The connective tis- 
sue forming around the silicotic tu- 
bercle may continue its growth, grad- 
ually lessening the power of the lung 
to carry on its respiratory function- 
ing and causing sufficient dyspnoea 
almost wholly to incapacitate the 
person from performing his usual 
daily routine. The action is quite 
comparable to the overgrowth of 
wounds on the surface of the body 
which heal with the formation of ke- 
loids. 

An effort has been made to estab- 
lish some basis for the incapacity for 
silicotics by studying their activities 
since they stopped work. The process 
works fairly well in some instances, 
but in others the non-communicating 
spirit of the patient gives but little 
evidence upon which to base conclu- 
sions. A man who can climb stairs 
with but little discomfort, who can 
work in his garden, who can chop 
wood, certainly can do a consider- 
able amount of work. The act of lift- 
ing or pulling is rather hard on a 
person who is inclined to be dysp- 
neic but there are large fields of work 
which can be done with the arms and 
hands and which place little exer- 
tion on respiration. Such men may do 
the work of watchmen, gate tenders, 
assemblers of parts, and many other 
types of light work. It is far more to 
the point to keep such men at work 
as long as possible before judging 
them totally incapacitated. 

In spite of all that might be ac- 
complished to lessen the dust hazard 
in the future, we must not lose sight 
of the man, now employed, who has 
given the better part of his life to 
his employer and who has developed 
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an incurable disease of the lungs 
from his working conditions but is 
still able to carry on. He should be 
allowed to work as long as he is able 
and then some provision should be 
made to allow him to live and to pro- 
vide for those dependent upon him. 





Silicosis as Affecting Mining 
Workmen and Operations 


HE occurrence of dusts in under- 

ground workings creates many 
difficult and, in some instances, con- 
tradictory and conflicting problems 
for workers, operators, and all others 
interested in health and safety in 
mining and tunneling.* Moreover, 
there are many misconceptions both 
as to the actual effect of most dusts 
which may be encountered in under- 
ground work and as to remedial or 
alleviating measures. Although the 
harmfulness of mine dusts to health 
of miners has been mentioned by 
many writers in ancient times, much 
of our really authentic knowledge of 
the effect of underground dusts up- 
on health or safety in both coal and 
metal mines has been gained during 
the past 30 or 35 years. There has 
been, however, a considerable amount 
of generalizing from some local con- 
dition or occurrence or theory rather 
than arriving at conclusions after 
extended studies and observations 
made not only in mines and tunnels 
but also in town, camps, and plants, 
and comprising data on as many 
different mining and tunneling local- 
ities, conditions, etc., as could be 
secured with reasonable expendi- 
ture of time or money. This paper 
gives some observations based on 
the writer’s 30-odd years of exper- 
ience in and around both coal and 
metal mines, including approximate- 
ly 20 years’ close study of dust dis- 
ease, with detailed surveys and re- 
ports on dust occurrence and effects 
in considerably more than 100 mines 
in probably 20 states of the Union. 
The observations are those of an en- 
gineer and in many respects conflict 
with the “going” ideas of doctors, 
pathologists, and others who have 
written on dust disease. 

Where the word dust is used in 
this paper in connection with res- 
piratory disease, it refers to solid 
particles which float or can float in 
the air breathed by workers. A\l- 
though these particles are usually 
dry, they may be wet; in general, 
their dimensions are so small as to 
be invisible to the naked eye. Dusts 
in coal mines which may be involved 
in the initiation or extension of ex- 
plosions are generally thought to be 
those which are smaller than 20- 
mesh in size but chiefly finer than 
100-mesh; coal-mine dusts which are 
harmful to health of workers have 
essentially the same general physical 
characteristics as other dusts, but 
usually consist of smaller particles. 

From the writer’s personal inves- 
tigations and observations, as well as 
from fairly close study and contacts 
of various kinds with the investiga- 
tions and observations of others, 
there appears to be warrant for the 


*D. Harrincron, Chief, Health and Safety 
Branch, U. S. Bureau of Mines; presented before 
the American Institute of Mining and Metallurgi- 
cal Engineers, Fall Meeting, San Francisco, Calif., 
October 3, 1935; reprinted from U. S. Bureau of 
Mines Information Circular 6867. 
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conclusion that any dust, or com- 
bination of dusts—whether in a coal 
mine, a metal mine, or a tunnel 
which is insoluble or difficultly 
soluble in the fluids and tissues of 
the respiratory organs is likely to 
be harmful ultimately to the health 
of underground workers if it is pres- 
ent in the air in minute form and is 
breathed in large quantity over large 
portions of the working shift for any 
considerable number of months con- 
secutively per year. However, some 
soluble dusts which occur in under- 
ground workings are also decidedly 
harmful. It appears that the quant- 
ity of dust likely to be found in the 
air of underground workings, to- 
gether with its insolubility, governs 
its hygienic harmfulness much more 
than its specific physical or chemical 
qualities. This does not mean that 
air containing a large quantity of 
finely divided flint dust or similar 
hard, sharp, insoluble siliceous or 
other material is not likely to be 
more harmful than air containing a 
similar quantity of probably less in- 
herently harmful dust, such as very 
fine limestone, coal, or shale. Breath- 
ing comparatively small amounts of 
finely divided free silica or similar 
hard, sharp, insoluble, supposedly 
more dangerous type of dust, is, 
however, likely to be much less 
harmful to health than breathing 
large amounts of less. inherently 
harmful dust, such as that from coal, 
shale, hematite ore, limestone, or 
combinations of these. Moreover, 
the dust of free silica (probably the 
most harmful dust in air of under- 
ground workings) apparently does 
not always take a form equally 
harmful to all who breathe it. 

Physical examinations of under- 
ground workers show that men who 
work in very dusty places in coal 
mines have definite respiratory dis- 
ease, whether the dust consists of 
coal only or a mixture of coal with 
rock or shale or clay. Men have 
worked in coal mines and have then 
gone to work in dusty metal mines 
or tunnels and have become affected 
by miners’ consumption, or have 
worked in metal mines or tunnels 
and later have been seriously af- 
flicted with respiratory disease after 
having worked in dusty places in 
coal mines. While dusts that are 
insoluble or difficulty soluble in the 
fluids and tissues of the respiratory 
organs are chiefly responsible for 
respiratory disease in miners, there 
are certain soluble dusts of lead, 
arsenic, and rocks or ores which are 
definitely poisonous or which result 
in material harm to the health of 
workers. Many, probably’ most, 
present-day authorities on dust dis- 
ease think that silica dust is harmful 
chiefly because, in the very finely 
divided form in which it enters the 
lungs, it goes into solution and 
causes attendant chemical reactions 
impairing or destroying the lung tis- 
sues. 

The main sources of air dustiness 
in metal mines or tunnels are, in the 
order of their importance: Dry drill- 
ing of holes for blasting—the dry 
drilling of holes pointed upward, es- 
pecially those from about 60° to 
vertical, is in general the worst pro- 
ducer of harmful dust in the air 
breathed by underground workers; 
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blasting of dry rock or ore—which 
produces dangerous gases and throws 
immense quantities of finely divided 
dust into the air; shoveling, or muck- 
ing, of very fine, dry material at the 
working face, which is usually poor- 
ly ventilated; loading cars from 
chutes: dumping loaded cars into 
chutes; and timbering. Dry crushing 
and other occupations in metal mines 
and in metal-mine mills also pro- 
duce dangerously dusty conditions. 

That the quantity of dust breathed 
is the important point in the harm- 
fulness of dust is a certainty, yet to 
state what is that dangerous quantity 
or what is a safe limit is difficult— 
in fact, it is impossible—with our 
present facilities and knowledge. In 
South Africa an arbitrary limit of 
five mg, or 300,000,000 particles per 





cubic meter (or 300 particles per 
cubic centimeter) of air, was _ set. 
Recent reports, however, give the 


average air dustiness of South Afri- 
can mine working places as about one 
mg per cubic meter and less than 
200,000,000 particles per cubic meter 
of air. There is probably not one 
five mg per cubic meter of air (the 
States where the average air dusti- 
ness of working places is as low as 
2 mg per cubic meter of air (the 
South African standard) or 10 mg 
per cubic meter of air (the standard 
set by Higgins and Lanza in their 
study of miners’ consumption in the 


Joplin, Mo., district in 1915). A re- 
cent state regulation in the United 
States restricts the number of dust 
particles to a maximum of 15,000,- 
000 per cubic foot of air or about 
930,000,000 per cubic meter (some- 
what more than 75% more than al- 


lowed in South Africa). In general, 
the average air dustiness of working 
places in our dry metal mines where 
dry drilling is done is above 20 mg 
per cubic meter of air. In many it 
is above 50. Dry drilling of upper 
holes in some cases throws into the 
air breathed by the driller as high 
as 7,000 mg of highly siliceous dust 
per cubic meter of air, or 1,400 times 
the maximum allowed in South 
Africa. As an average, dry drilling 
of the upper holes (those above 60° ) 
in dry friable material, such as some 
kinds of granite or quartz, produces 
about 150 to 200 mg per cubic meter 
of air. With holes under 60°, dry 
drilling produces about 50 mg, while 
wet drilling makes about five to 20 
mg of air-borne dust per cubic 
meter of air. The cuttings from dry 
drills in metal mines sometimes con- 
tain nearly 50% of dust that will pass 
through a 200-mesh screen. and a 
large percentage of this will probably 
pass through a screen of several hun- 
dred mesh. 

While any dust present in large 
quantities and in finely divided form 
in the air breathed by underground 
workers undoubtedly is likely, in 
time, to be decidedly harmful to 
health, some dusts are more harmful 
than others, some individuals and 
some nationalities are more suscept- 
ible to harm than others, and some 
occupations or occupational condi- 
tions accentuate the harmfulness of 
the dust present. Other factors may 
contribute, such as high temperature 
or high humidity, or air unduly de- 


pleted of oxygen or high in such 
gases as carbon monoxide, carbon 


INDUSTRIAL MEDICINE 


dioxide, etc., which may add to the 
dust harmfulness by depressing the 
worker’s vitality or unduly acceler- 
ating his rate of breathing. Or again, 
the atmospheric conditions as to tem- 
perature, humidity, and freedom 
from gases may be ideal for per- 
formance of maximum quantity of 
work, but if the worker has an in- 
centive through contract or piece- 
work prices to work at maximum 
capacity, he may incur maximum 
harmfulness from the breathing of 
dust if it is present in the more or 
less still air in finely divided form 
and in large quantities. On the 
other hand, there may be good ven- 
tilation, with resultant currents of 
pure, cool, moving air, to alleviate 
the harmfulness of dust occurrence; 
or water may be used freely and ef- 
ficiently with like good effect. 
Insoluble or difficultly soluble dust 
in the underground air generally 
manifests its harmfulness to the 
health of miners as some form of 


lung disease. These various forms 
are given such names as miners’ 
consumption, silicosis, anthyracosis, 


miners’ asthma, phthisis, and possibly 
pneumonia. In addition, dusts un- 
doubtedly are largely responsible for 
much bronchitis, and some _ soluble 
dusts are poisonous. -Dust disease, 
however, should be given the more 
inclusive and much more nearly ac- 
curate name “pneumoconiosis” or the 
simpler one ‘“‘dust disease’’. 

It is the general belief that the 
dusts most harmful to the lungs range 
in size from 0.25 micron, possibly as 
small as 0.1 micron, up to 10 mic- 
rons (a micron being One one-thous- 
andth of a millimeter or approxi- 
mately one twenty-five-thousandth 
of an inch). It is the writer’s be- 
lief (though this is not in accordance 
with the general, almost universal, 
opinion of dust-health experts, es- 
pecially the pathologists) that the 
harm is due chiefly to the filling or 
partial filling of lung cells, tissues, 
etc., with dust, thus preventing these 
tissues from performing their nor- 
mal functions; and that there is ad- 
ditional harm from the continual ir- 
ritation caused by these foreign ma- 
terials and by the efforts made to 
dislodge them. Possibly, too—and 
this is the theory of most present- 
day dust-disease experts as to the 
harmfulness to the lungs in con- 
nection with the breathing of dusts 
—~—-harm may be done by the chemical 
or other action which takes place 
when large numbers and amounts of 
the very fine dusts are dissolved in 
the lungs. That many of these small 
dust particles are dissolved is in- 
ferred from the fact that it has been 
proved that very small particles of 
flint and chert—free silica material 
soluble only with difficulty when the 
particles are of visib'e size—are de- 
finitely soluble in distilled water. 

Dust particles which result in as- 
bestosis and possibly in bronchitis 
and kindred diseases are probably 
larger in size—up to 50 or even 100 
microns. These larger particles seem 
not to get into the lungs or at least 
not to remain there; but they cause 
considerable irritation in the respira- 
tory passages, and also clog protec- 
tive devices and prevent them from 
intercepting the finer dusts going into 
the lungs. While the dust of free 
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silica, such as quartz, flint, chert, etc., 
is probably the most harmful in un- 
derground workings, physical exami- 
nations of underground employees 
who have worked in the dusty air 
containing coal and shale as well as 
in the dust from ores of hematite 
(iron oxide), calcite (limestone), and 
other essentially nonsiliceous mate- 
rial, show definite amounts of lung 
involvement, as indicated by x-ray 
photographs as well as by the usual 
physical or physiologic symptoms, but 
especially by shortness of breath. 

Local conditions intensify the 
harmfulness of dust in the air. When 
men work on a contract basis they 
exert a maximum physical effort, 
hence breathe fast and deeply, and 
thereby draw maximum quantities 
of dust into the respiratory organs. 
Similarly, where the dusty air is 
high in carbon dioxide or low in 
oxygen, respiration is accelerated 
and the lungs take in a maximum 
amount of dust. When dusty air is 
stagnant with high temperature and 
humidity (for example above 80° F. 
and 90% relative humidity) the 
vitality of the body is depressed, 
respiration is accelerated, and the 
dust condition apparently gets its 
maximum opportunity to harm the 
worker. Very fine dust (from 10 
microns down), when once sus- 
pended in air by any mining opera- 
tion, remains in suspension for long 
periods (generally several hours — 
even with material of fairly high 
specific gravity) and the worker 
breathes this dust-laden air practic- 
ally throughout the shift, if the air 
is stagnant; hence it is important to 
have currents of fresh air continu- 
ally sweeping through and past all 
working faces and places. Good 
ventilation (next to the efficient use 
of water) is probably the best pre- 
ventive of dust disease in mines, but 
the fresh, pure air must be circulated 
where the men work. 

Some individuals seem to be im- 
mune to dust disease; old-time under- 
ground workers (with underground 
experience of 30 or more years in dry, 
dusty mines) have told the writer 
about numerous friends and co-work- 
ers who succumbed to dust disease, 
yet they themselves appeared to be 
healthy. On the other hand, there are 
records of men who were in their 
graves from dust disease within a 
year of the date of first underground 
work; and serious dust involvement 
due to two or three years’ under- 
ground work is not at all uncommon. 
Racially the Finns, the Irish, and the 
Negroes seem most susceptible to 
health harm from dust. Environment 
and living conditions unquestionably 
have a vital effect on occurrence of 
dust disease, and underground work- 
ers whose homes are hovels, whose 
eating and sleeping habits and accom- 
modations are abnormal or subnor- 
mal, who are addicted to drink, who 
are afflicted with one or more of the 
various so-called social diseases, are 
very likely to be susceptible to dust 
disease and ultimately to succumb 
to it. 

While there is absolutely no doubt 
that dust diseases are directly respon- 
sible for the death of several hundred 
underground workers annually in the 
United States and indirectly responsi- 
ble for the death or disability of sev- 
eral thousand others, unfortunately 
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exact figures are not available, part- 
ly because many doctors apparently 
do not know how to diagnose the dis- 
ease but chiefly because in the regions 
most afflicted a concerted effort usu- 
ally has been made toward minimiz- 
ing publicity about the dangerous 
conditions. In fact, “pussy-footing”’ 
about dust disease not only in mining 
but also in industry generally is now 
and has for many years been largely 
the rule, and this more than any other 
influence has caused the present-day 
“racket” in connection with dust dis- 
ease. 

Instead of recognizing the menace 
due to the diseases of various kinds 
associated with the breathing of dust 
and instead of taking advantage of 
the methods available for combating 
or preventing them—or at least mak- 
ing a study of the situation with a 
view to alleviating the harmful con- 
ditions and their terrible results— 
there appears to have been a concert- 
ed effort to hide the facts in most 
instances and to take as few measures 
as possible toward elimination of the 
diseases and of the conditions causing 
them. Miners, especially metal min- 
ers, whose health is most directly af- 
fected usually refuse to allow them- 
selves to be examined physically 
previous to or during employment. 
They frequently oppose the use of 
wet drills—which probably more than 
anything else will remedy the danger- 
ous dust condition—and in many in- 
stances they destroy or try to make 
ineffective the water attachments to 
drills. When water is provided to 
wet down the dust it is generally not 
used, except when the mine boss 
forces the worker to it. And metal- 
mine workers only too frequently de- 
stroy or partly destroy ventilation 
equipment installed for their safety, 
comfort, and health. Mine operators 
or officials sometimes deny the exist- 
ence of miners’ consumption or other 
dust disease among employees even 
when they know or suspect its exist- 
ence, yet frequently some of the mine 
bosses themselves are afflicted by 
such disease. Suggestions as to rem- 
edial methods or equipment—such as 
sprinkling or the use of water in drill- 
ing or on muck piles, or the use of 
fresh-air currents to remove dust— 
are held to be impracticable or are 
considered the dream of the theorist, 
even though these methods or devices 
are in thoroughly successful use in 
other mines or in other localities. 
While sometimes the objection to 
change is due to disinclination or in- 
ability to withstand the probable fi- 
nancial outlay, frequently the main 
obstacle is the fact that mine officials 
are of the reactionary type; the old- 
timer with years of experience and 
more or less limited education usually 
hates to do anything that he has not 
been accustomed to doing. He repels 
the idea that dust in his particular 
mine is or can be harmful and very 
often denies the possibility of having 
enough dust present to be harmful. 

In the South African mines on the 
Rand, more miners are employed than 
in all of the metal mines of the United 
States, and the problem of dust dis- 
ease is not “side-stepped” as it is and 
has been in the United States. About 
30 or 35 years ago a very complete 
health study was made, revealing the 
extreme seriousness of dust disease 
among the workers and resulting in 
the adoption of drastic laws and regu- 
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lations, which apparently are rigidly 
enforced and which are said to have 
resulted in a marked decrease in the 
incidence of the disease and in the 
death rate from it. Mines with 1,000 
or more men underground must have 
men especially detailed on dust and 
ventilation work, whereas only a few 
of the metal mines or tunnel opera- 
tions in the United States even con- 
sider dust or ventilation. South 
African mines must have running wa- 
ter in not less than a one-inch pipe 
within 50 feet of the working place. 
and with a minimum pressure of 30 
pounds a square inch; extremely few 
of our metal mines, on the other hand, 
have water available near _ faces. 
South African mines must have water 
blasts and sprays at or near all work- 
ing faces; few, if any, of our metal 
mines have them. All drilling in 
South Africa must be done with drills 
in which water flows through the 
drill into the hole and prevents for- 
mation of dust; many of our miners 
and mine officials insist that “it can’t 
be done,” especially in the drilling of 
upper holes. In South Africa all 


blasting must be done after the men 


are out of the mine, the region where 
blasting is done must be thoroughly 
wet down before and after blasting, 
and men may not enter until 30 min- 
utes have elapsed after blasting: in 
the United States, generally, blasting 
may be done at any time, no provision 
is made to wet places at any time be- 
fore or after blasting, and men return 
to blasted places essentially when 
they see fit to do so. South African 
mine traveling-ways and ore or rock 
piles must be sprinkled sufficiently to 
prevent the presence of dust in the 
air; very few metal mines or tunnel- 
ing operations in the United States do 
anything toward sprinkling, and most 
of the operators say it is unnecessary 
and impracticable. In South Africa 
old mine workings must be closed, 
air currents must be split, air dusti- 
ness and chemical composition must 
be determined periodically by sam- 
pling and analysis, shift bosses must 
make daily records of the use of wa- 


ter against dust; and many other pre- 
ventive regulations practically un- 
known in the United States are in 
effect and said to be strictly en- 
forced. Carbon dioxide must not ex- 
ceed 0.2% in working places, whereas 
in the United States many of our 
workers in underground places 
breathe air with a high proportion 
(2% or upward) of carbon dioxide. 
Carbon monoxide must be less than 
0.019%: but some of our mines have 
0.01 to 0.05% of carbon monoxide at 
working places during all or a large 
part of the working shift. 

In South Africa over 80% of the 
workers are native Kaffirs, and the 
white men present, acting chiefly as 
overseers, rarely do the hard, danger- 
ous work at the face; in the under- 
ground workings of metal mines in 
the United States, on the other hand, 
practically all work is done by white 
men where natural conditions fre- 
auently are even more unfavorable 
than are those of South Africa. We 
have very few and very incomplete 
regulations, and most of these are 
ignored. 

The outstanding remedy for the bad 
situation with respect to dust disease 
is education education of under- 
ground workers in the necessity for 
taking such precautions as are avail- 
able; of employers in the importance 
of recognizing the seriousness of the 
situation, providing devices and 
methods to reduce or prevent the in- 
cidence of the disease, and, if neces- 
sary. forcing their adoption on the 
workers; of doctors in the need for 
correctly diagnosing disease, giving 
publicity to its prevalence, serious- 
ness, and remedies if available, etc., 
and issuing death certificates religi- 
ously assigning dust disease as the 
cause where such is the case: and of 
merchants, newspapers, and other in- 
fluences in the community in the 
rightness of trying to prevent the dis- 
ease rather than hiding its existence. 

As specific remedial measures for 
metal mines and tunnels, the follow- 
ing are suggested: Mechanical venti- 
lation, with a definite person or per- 
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sons in charge, should be adopted to 
force moving currents of fresh gas- 
and dust-free air to every place where 
men work—to remove or at least di- 
lute dust, heat, and gases in the air 
breathed by workers. The use of wa- 
ter should be enforced in all drilling, 
in sprinkling ore and rock piles, and 
in wetting timbers, manways, haul- 
ageways, and every place where dust 
may be found. Some dust experts 
are now discussing the abolition of 
the use of water in connection with 
prevention of mine-air dustiness, but 
the writer believes that next to pro- 
viding ventilation to remove or dilute 
dust in air, the careful, systematic 
use of water offers the best present- 
known method of combating the 
health hazard from breathing dust. 
Where possible, all the blasting should 
be done after a shift; where this can- 
not be done there should be enforce- 
ment of strict regulations as to the 
wetting of the region of blasting both 
before and after the shots are fired, 
as to the removal of all explosive 
fumes by adequate air currents, and 
as to the prevention of entrance into 
a blasted place until all dust, fumes, 
etc., have been removed. Metal mines 
in Canada which have been doing 
much work in connection with air- 
dust abatement have found that blast- 
ing is by far the worst mining prac- 
tice in filling the mine air with the 
fine dust likely to do the most harm 
to persons engaged in underground 
work. There should by all means be 
strict physical examinations of un- 
derground workers before employ- 
ment and at periods of not more than 
six months during employment, with 
prompt removal of the worker from 
dangerously dusty work should un- 
favorable physical symptoms_ be 
found. 

The dust-health problem in mining 
is likely to be very much in evidence 
in the future, and our mining men will 
find it to their advantage to look into 
this subject and to take quick, dras- 
tic action or the so-called “racket” on 
dust disease will have such serious 
consequences as to put many mining 
companies out of business. There is 
no question that far too much stress 
has been laid on silica dust and sili- 
cosis, whereas emphasis should be 
placed on the very definite dangers 
to workers in breathing a large quan- 
tity of any kind of finely divided dust 
which accumulates or is likely to ac- 
cumulate day by day in the worker's 
system. The _ resultant respiratory 
disease should be termed “pneumo- 
coniosis” or simply ‘dust disease” 
rather than “silicosis” or “anthra- 
cosis,’ ete., since it is highly probable 
that no person has ever been inca- 
pacitated or has ever died from 
breathing any single dust but rather 
from a combination of dusts, accom- 
panied by other contributory influ- 
ences or conditions. 

While it appears that all dust and 
combinations of dusts which are 
breathed into the respiratory passages 
in large quantities and over consider- 
able periods of time are likely to be 
harmful to health, unquestionably 
some dusts are relatively more harm- 
ful than others. Some dusts affect 
the lungs, some the bronchial apya- 
ratus, some the eyes, some the septum 
of the nose, some the stomach, and 
some the skin. Some _ individuals 
have considerable resistance to the 
harmful effect of breathing dust, 
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others are readily susceptible; some 
nationalities are likely to succumb 
quickly to dust disease, and others 
are much better able to resist its in- 
roads on health. Having breathed 
one kind of dust does not aid any hu- 
man being to resist any other kind. 
Tuberculosis may accompany the 
other ills due to breathing of silica 
dust, but tuberculosis does not always 
accompany or result from breathing 
of silica or any other dust; tubercu- 
losis may occur in connection with 
the breathing of coal dust or other 
dusts, though it is not so likely to be 
found in connection with coal dust as 
with some other types. 

Silica in a chunk of rock, whether 
as free silica (SiO:) or as a silicate, 
is practically insoluble in water but 
in the form of very finely divided 
particles which float in air it is read- 
ily soluble even in distilled water. No 
human being knows what percentage 
ot silica in a dust is likely to cause 
silicosis, whether 1%, 25%, 50%, or 
more, and silicosis (so-called) is al- 
leged to have been caused by breath- 
ing dust with as little as 3% silica. 
No person knows what quantity of 
dust in air (silica or other dust) is 
likely to be dangerous, though nu- 
merous arbitrary standards of air 
dustiness have been given to the pub- 
lic, these standards ranging from as 
low as 250,000 particles per cubic 
foot of air to 15,000,000 particles. With 
the present numerous, one might al- 
most say innumerable, uncertainties 
as to what causes dust disease, as to 
what dusts or combinations of dusts 
are harmful, and as to many other 
important phases of the subject, it 
seems anything but good policy—at 
leaSt at present—to write into laws 
rigid requirements as to maximum 
allowable dust counts or weights. 
Certainly any such requirements 
should be labeled “tentative” if made 
at all. 

Present methods of determining air 
oustiness, whether by weight or by 
count of particles, are anything but 
accurate or dependable, and it is now 
tairly well established that with pres- 
ent dust sampling and analytical 
methods results are likely to vary 
several hundred percent in accord- 
ance with the personal equations of 
the individuals who do the work. 
While the x-ray is unquestionably 
useful in determining whether respir- 
atory passages have suffered dust 
harm, it is improbable that any per- 
son can determine from the x-ray 
alone whether the person x-rayed 
has silicosis, anthracosis, or any other 
specific type of dust disease—gener- 
elly no two x-ray experts will check 
each other as often as five cases out 
of 10 in making interpretations. 

Practically every human being 
breathes silica dust, because 50% or 
more of the earth’s crust is siliceous— 
and probably 15°% or more is free 
silica—and all of us breathe dust from 
fields, roads, ete. Hence it is, or 
should be, perfectly apparent that it 
is quantity of dust breathed, and this 
includes free silica as well as other 
dusts, that determines air-dust harm- 
fulness. Dusty air with high temper- 
atures (that is, over 80°F.) and high 
humidity is more likely to be harm- 
ful because of dust than similar air 
with less trying temperatures. Dust- 
laden air contaminated with gases, 
such as carbon dioxide (over one half 
of 1°) or carbon monoxide (over one 
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hundredth of 1%) is more likely to 
cause ill health than would air with 
the same amount of dust but with- 
out such high content of extraneous 
gases. 

Dust disease may incapacitate its 
victim, or may even kill him, in less 
than a year from the time he first 
works in the dusty place, but in gen- 
eral it takes a much longer period. 
It is said that a person may work in 
a dusty atmosphere for several years 
without apparent ill health yet suc- 
cumb to dust disease several years 
after leaving the dusty work. Gen- 
erally, when a worker has become 
afflicted with dust disease, it has been 
(at least up to the present) impossi- 
ble to cure him so as to completely 
remove the ill effects. This is aptly 
expressed by a doctor in “The Ameri- 
can Stone Trade,’ August, 1933, as 
follows: “No treatment for the cure 
of silicosis is known. We can’t make 
stiff tissue soft again. Prevention is 
the only recourse.” It is said that 
sickness causes at least eight times as 
much loss of time by workers as do 
industrial accidents, and one of the 
most prolific causes of sickness of in- 
dustrial workers is the breathing of 
dust. Dust disease unquestionably is 
the scourge of the industrial worker 
of today, and this is especially the 
case with the metal miner. 

The mining industry should recog- 
nize that any and all dusts breathed 
in large quantities for long periods 
are likely to be dangerous to the per- 
sons who breathe them; then avail- 
able measures should be taken to pre- 
vent air dustiness, the most essential 
being: 

1. Use water in drilling, in sprink- 
ling surfaces, and in connection with 
all dust-making processes. 

2. Use the best possible ventilation 
to dilute or sweep away any fine dust 
which may get into the air where 
people work. 

3. Do no blasting during the work- 
ing shift and see that the air of work- 
ing places is cleared of dust after 
blasting and before men return to 
work. 

4. Install the best available equip- 
ment to prevent dust formation and 
avoid as far as possible the use of 
dust-producing practices, processes, 
or devices. 

5. Have every person in the or- 
ganization undergo a real physical 
examination before entering upon 
duty and at stated intervals (not less 
than annually), possibly with re- 
moval from dusty air as soon as 
symptoms develop in the respiratory 
tract: however, it should be men- 
tioned that some well-informed per- 
sons do not believe that persons in 
the incipient stages of dust disease 
should be barred from doing further 
work in mines. 

6. All those really interested in the 
preservation of the health of workers 
should familiarize themselves with 
available data as to dust dangers; a 
limited bibliography on this subject 
has been issued recently by the Unit- 
ed States Bureau of Mines in Infor- 
mation Circulars 6835, 6840, 6848, and 
6857. 

7. While there is now an enormous 
emount of litigation as to dust dis- 
ease, chiefly as to the misnomer “sili- 
cosis,”” and while a vast amount of 
material has been written and pub- 
lished on the subject, definite, de- 
pendable, accurate knowledge about 
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dust disease (its causation, preven- 
tion, or remedies, medical or legal) is 
woefully lacking, and there is prob- 
ably no more fruitful field for con- 
certed, unbiased, disinterested inves- 
tigation than that in connection with 
the health harmfulness from dust. 

8. In the absence of more definite 
knowledge about practically _ ail 
phases of dust disease, common sense 
would appear to dictate that mining 
people should by all means place 
themselves on the safe side by trying 
to prevent dust formation and to 
eliminate it so far as possible, if it 
must be made. In fact, the follow- 
ing admonition taken from “J.A.M.A.” 
September 9, 1933, may well be heed- 
ed: . 

“There are admittedly many dif- 
ficulties in the accurate diagnosis of 
the varied forms of pneumoconiosis. 
... In more than one industry today 
the most important slogan in the ‘new 
ceal,’ from the standpoint of welfare 
defined in terms of human health and 
comfort, would be Stop the Dust.” 

9. Legal phases of the health harm 
from breathing dust are as compli- 
cated and as lacking in definiteness 
as are most of the other phases of the 
subject and they are made almost 
hopeless when court trials are under 
way by the lack of really dependable 
knowledge in the medical fraternity 
as to the disease. 


Wisconsin has had wide experi- 
ence on occupational diseases and an 
article entitled, “Dust, Fumes, Va- 
pors, and Gases” in “Industrial Medi- 
cine,” November, 1932, gives much 
interesting information and in con- 
nection with court cases in silicosis 
(so-called) is the following: “There 


were no two physicians who could, 
or would, agree on a diagnosis of any 
individual case” and adding that in 
general these doctors “could not be 
classed as giving other than such as 
conformed to their honest opinion 
and belief.” 

A lawyer writing on “Silicosis—In 
Certain of Its Legal Aspects” in the 
October, 1932, number of INDUS- 
TRIAL MEDICINE, among many in- 
teresting comments, says: 

“Throughout this article ‘silicosis’ 
alone has been mentioned. Silicosis is 
supposed to be a disease of the lungs 
resulting from silica dust, and the 
use of the term would indicate that 
the only dust that is of concern to in- 
dustry is silica dust. This, however, 
is erroneous. 

“Because sickness from dust expo- 
sure is commonly referred to as sili- 
cosis, there are many industries hav- 
ing a dust hazard that are not cogni- 
zant of the fact and remain in ignor- 
ance of it until they are greeted with 
a summons. Subsequent investigation 
and a conference with counsel bring 
home the fact that there is some 
merit to the suit, and that there is 
also an industry hazard that is going 
to prove expensive. The check-up 
will also often reveal, where there is 
insurance, that because this hazard 
was not known to exist there is no 
coverage for it, and that the problem 
is thus one which the company’s law- 
vers will have to cope with and 
which the company will have to pay 
for. 

“Concluding, the writer wishes te 
emphasize the two propositions: First, 
that it is extremely important that 
silicosis and kindred sicknesses be 


INDUSTRIAL, MEDICINE 


taken out of the common law and 
made a part of the workmen’s com- 
pensation acts of various states; and 
second, that later legislation should 
be well-considered and should have 
the benefit of thorough study and 
research by capable and skilled med- 
ical men as well as the attention of 
lawyers fully cognizant of the needs 
and with original ideas as to the pro- 
per remedy.” 

Other lawyers are opposed to the 
inclusion of dust disease in the com- 
pensation laws, indicating that the 
lawyers as well as the doctors, path- 
ologists, and others supposed to have 
a knowledge of dust diseases are in 
anything but accord as to facts, pro- 
cedure, or policies. 


Conclusion 


¢¢<@* TOP THE DUST” should be not 

only the slogan but also one of 
the major health and safety efforts of 
mining employers and employees, in- 
cluding those engaged in working in 
all kinds of dry mines. Ventilation is 
one of the most effective alleviating 
agencies and the use of water is a 
close second. Certain types of up-to- 
date «equipment serve as very impor- 
tant adjuncts in the reduction of 
dustiness of air breathed by workers, 
but devices or equipment which are 


effective for one industry may be 
dangerously inefficient in others; 


some types of respirators may be us- 
ed to advantage under what might 
be termed desperate conditions, but 
they are by no means “cure-alls” for 
the avoidance of disease from dust. 

Dry drilling, with simultaneous 
utilization of certain dust-removal 
systems, seems applicable to at least 
some surface operations but has not 
yet been proved successful in many 
(if any) mines, and it should be re- 
membered that it is impracticable to 
use dry drilling in some types of 
rock. 

If water is not used in drilling 
many underground faces will be very 


dry, and the dust from blasting. 
shoveling, loading, timbering, and 


other work will be kept floating in 
the air in maximum quantities unless 
ventilation is more than ordinarily 
efficient. Unquestionably, however, 
the most essential feature in the 
avoidance of law suits, sickness, dis- 
ease, and death due to the inhalation 
of dust in industry is the recognition 
that all types of finely divided dust 
which float in large quantities in the 
air breathed by workers are almost 
certain to be harmful. This means 
that essentially all mines which are 
not wet are likely to have many 
places with dangerously dusty air 
and that the dust-making processes 
should be reduced to a minmum. If 
production of dust cannot be pre- 
vented, the dust should be kept out 
of the air as much as possible by the 
use of water or some other suitable 
method: when the dust cannot be 
kept out of the air, the air should be 
removed at once from working places 
—or at least diluted by adequate, 
controlled ventilation. 

At present the mining industry (as 
well as numerous other industries) is 


confronted with what is termed a 
“racket’’ in law-suits and other de- 
mands in connection with health 


harm (real or alleged) due to dust- 
in-air. There is good reason to be- 
licve that the admittedly bad plight 
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of industry (including mining) in 
connection with dust disease is due to 
the fact that, up to and including the 
present time, engineering and oper- 
ating officials have ignored or dodged 
the issue and left the matter in the 
hands of the medical, pathological, 
and legal professions. As a result, 
scores of millions of dollars in law 
suits over dust disease are now pend- 
ing against industry (including min- 
ing) and very frequently industry has 
essentially no defense when the 
“show-down” comes. 

Health problems in the mining in- 
dustry should be handled essentially 
as have been safety problems. The 
doctor and at times the pathologist, 
possibly the texicologist, are needed 
in connection with accidents to deter- 
mine the extent to which the victim 
has been injured and to try to save his 
life and limbs after an accident has 
occurred—or to restore him to health. 
But in the prevention of accidents 
(or of injuries due to accidents) the 
doctor is and probably always will 
be of relatively minor aid and the 
problem is one which must be han- 
dled chiefly by the engineer or the 
supervisory officials. Under this set- 
up, decided progress has been made 
in the prevention of accidents dur- 
ing the past 10 to 20 years and more 
especially in the past five years; on 
the other hand, with occupational- 
disease matters, including dust dis- 
ease, left almost wholly in the hands 
of the medical and legal ‘“‘fraterni- 
ties’, so little progress has been made 
in getting adequate, definite knowl- 
edge of dust disease, its cause, rem- 
edy, or method of prevention, that 
industry (including mining) is now 
confronted with a decidedly serious 
problem. 

It has been known for much more 
than 20 years that dust disease has 
been more or less prevalent in our 
mines and factories yet so little has 
been actually done towards its erad- 
ication that the present “racket” is 
causing what is almost a panicky 
feeling in the minds of our mining 
and industrial executives. Volumes 
of abstruse medical literature have 
been published on the subject of dust 
disease but these have done little or 
no good towards clearing up the vast 
amount of uncertainty in the medical 
ranks as to the disease, its diagnosis, 
remedies, or almost any other strict- 
ly medical phase of the subject. Cer- 
tainly the mining man, whether 
wecrker or operator, has been given 
essentially nothing as to the protec- 
tion of the worker, or the type of 
dust or dusts or combinations of 
them, or the amount or size of dust 
which is likely to be harmful, or the 
composition of the so-called harmful 
dust as distinct from the so-called 
negative or inhibitive dust, or almost 
a score of other phases of the prob- 
jeri Which most certainly should be 
known before trying to promulgate 
rigid standards whether in the form 
of law or otherwise. In other words, 
while the engineers and mine and in- 
dustrial operating officials have eith- 
er ignored or dodged the issue—and 
of course have done but little in the 
mine or plant to prevent health trou- 
ble—the medical people, pathologists, 
and others (very few of whom ever 
saw the inside of a mine) have given 
practically no definite data as to 
causation of the disease or of its 
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treatment: and right now the medi- 
ca!, pathological, and other experts 
on dust disease are almost as far 
apart as the poles as to fundamental 
facts and factors in connection with 
the disease. As far as preventing the 
disease is concerned, relatively few 
of the most prominent dust experts 
ever saw the inside of a mine, hence 
any so-called advice they may give 
as to dust-disease preventive meas- 
ures for mining should be (and usu- 
ally is) essentially worthless. 

“On the legal side of the matter, 
there is almost as much confusion, 
chaos, and uncertainty as on the 
medical side and each state has its 
own procedure (or rather lack of it). 
As to what can be done in connec- 
tion with lawsuits or  prosp:<ctive 
lawsuits whether from the side of the 
plaintiff or the defendant, much de- 
pends on local laws, local industrial 
conditions, or even the personality of 
local judicial authorities. It is the ex- 
ception rather than the rule when 
real justice is done in decisions on 
dust disease, because of the almost 
innumerable uncertainties—medical, 
legal, and otherwise—about the dis- 
ease. To protect both the worker from 
possible dust disease and the employ- 
er from future lawsuits or heavy 
compensation charges from this dis- 
ease, it seems advisable that all of 
the precautions now thought appli- 
cable be taken; at least, this gives 
maximum available protection to 
both worker and employer. The em- 
ployer should remember that for 
generations it has been axiomatic 
under the law that it is the duty of 
the employer to provide a reasonably 
safe place in which his employees can 
work (and it now seems that “safe’”’ 
includes the idea of health also); in 
general, the employer is aiso requir- 
ed by law to supply relatively safe 
equipment and appliances. The obli- 
gations of the employees are not so 
definitely known but, in general, if 
the employee refuses to utilize the 
precautionary measures or equip- 
ment furnished him, the probability 
of securing damages in court in case 
of accident or ill health is much di- 
minished, and also if the employee 
supinely accepts working conditions 
which are so palpably unsafe or un- 
healthful as to be evident to any rea- 
sonable person, this may bar him 
from being successful in court pro- 
cedure. Certainly, violation of state 
law is likely to cause the violator to 
lose his probable rights when in 
court. However, the legal side of the 
question is too abstruse and too con- 
fused for the layman, especially an 
engineer, to try to understand or ex- 
pound. 

This matter of preventing ill health 
in mining and in industry is just 
as definitely an enginecering-operat- 
ing problem as accident prevention. 
When a mine accident occurs, all of 
us are much interested in knowing 
the extent of the injury (information 
which the doctor alone usually can 
give), but we are even more cocn- 
cerned as to the conditions in the 
mine which brought about the ace!- 
dent and as to what can be done tc 
prevent a similar (possibly worse) 
accident to someone else. Here the 
doctor is of essentially no aid, and 
the engineer and the operating man 
have gone a long way towards learn- 
ing and applying the solution. As a 


‘Rheumatic group, total 


INDUSTRIAL MEDICINE 


result, our accident rate in mining 
(coal as well as metal) has been fall- 
ing year by year—somewhat slowly 
but nevertheless effectively. 





Sickness among Male Industrial 
Employees During the Third 
Quarter and the First Nine 
Months of 1935* 


HE rise in the sickness incidence 
which was recorded for a group 
of 159,000 male ‘industrial employees 
in the second quarter of 1935 did not 
extend into the third quarter of the 


*Dean K. Brunpace, Statistician, office of 
Industrial Hygiene and Sanitation, U. S. Public 
Health Service. The report for the second quarter 
and the first half of 1935. (Public Health Rept. 
for November 15, 1935, Vol. 50, No. 46) was 
reprinted in Industrial Medicine for January, 1936, 
at p. 44. 
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year. For the nine months as a whole 
(January to September inclusive), 
however, the frequency of cases of 
illness causing disability for eight 
consecutive calendar days or longer 
was higher than in the same period of 
1934. It appears that a larger num- 
ber of eight-day or longer disabilities 
per 1,000 men will be recorded for the 
year 1935 than occurred in 1934. 


The chief reason for the higher dis- 
ability rate in 1935 is to be found in 
an increased frequency of respiratory 
diseases. For each of the respiratory 
disease categories listed in Table l, a 
higher rate is shown for the first nine 
months of 1935 than for the corre- 
sponding period of 1934. Most marked 
was the increase in the incidence of 
influenza, the annual rate being 13.9 
cases per 1,000 men during the first 
nine months of 1935 as compared 


Table 1. Frequency of disability lasting 8 calendar days or longer in the third 
quarter and in the first nine months of 1935 compared with the corresponding 
periods of 1934. (Male morbidity experience of industrial companies which 
reported their cases to the United States public health service)’. 


Diseases por diseens groups which 
caused disability. (Numbers in paren- | 
theses are disease title numbers from 
the International List of the Causes of 
Death, Fourth Revision, Paris, 1929). 


Sickness and non- industrial injuries’. 
Non-industrial injuries 
TNE TA A TRS, OE 
Respiratory disease ae err 
Bronchitis, acute and chronic (106)...... 
Diseases of the pharynx and tonsils 
ahaa 
Influenza and grippe (11) EE oe ne 
Pneumonia, all forms (107-109) ............ 
Tuberculosis of the respiratory sys- 
RR EE Seep OR e aens 
Other respiratory diseases (104, 105, 
REI REE ea ne 
Non-respiratory disease ..............0.....0..... 
Diseases of the stomach, cancer ex- 
EE CRONE | vevccdecscsdcssnssccses 
Diarrhea and enteritis (120). 
Appendicitis (121) 
I 
Other digestive diseases (115b, 116, 
122b-129) 


Rheumatism, acute and chronic 
ig, RRS Ea Tce es ee ee ec 
Diseases of the organs of locomotion 
I aa i celine hae canes 
Neuralgia, neuritis, sciatica (87A)........ 
Neurasthenia and the like (part of 
ig PRRRRRSE RSS ern 
Other dis. of the nervous system (78- 
85, part of 
Dis. of the heart and arteries and 
nephritis (90-99, 102, 130-132) 
Other genito-urinary diseases 
(RP ae Se ae 
Diseases of the skin (151-153).......... 
Epidemic and endemic dis. except in- 
fluenza (1-10, 12-18, 33, 37, 38, part 
— BF | Ce ree er 
Ill-defined and unknown causes (200) 
All other dis. (19-22, 24-32, 36, part of 
39 and 44, 40-43, 45-55, 58-77, 88, 89, 
100, 101, 103, 154-156a, 157, 162) tk 
Average number of males covered in 
ERNE SR ey PTC a 
Number of companies included 


‘Annual number of disabilities per 
1,000 men in— 
Third quarter of— First 9 mos. of 


Five yrs. 
1935 1934 1930-34 1935 1934 


70.8 74.1 75.3 85.2 79.6 


57.9 59.1 619 74.4 #674 
15.8 159 163 30.4 ° 239 
25 21 25 36 31 
4.0 4.0 3.8 5.2 4.6 
3.8 4.2 44 139 9.4 
11 9 9 24 1.8 
8 8 1.0 9 8 
3.6 3.9 3.7 4.4 4.2 
421 432 456 440 435 
3.8 3.4 4.1 3.5 3.4 
1.4 1.5 1.6 1.0 1.2 
4.2 4.6 3.8 4.0 43 
11 1.7 1.8 1.3 1.6 
2.2 3.0 3.0 2.7 2.9 
7.1 8.2 9.0 8.9 9.0 
3.3 4.0 4.0 4.2 4.4 
2.2 2.7 2.9 2.5 2.8 
1.6 1.5 2.1 2.2 18 
1.1 1.0 1.2 1.1 8 
1.2 1.3 1.3 11 1.4 
3.4 3.2 3.1 3.7 3.4 
2.8 2.4 2.4 2.7 2.4 
3.3 3.3 3.7 2.7 26 
2.4 1.8 1.5 3.0 2.7 
22 1.6 2.4 21 1.7 
5.9 6.2 6.7 6.2 6.1 


159,109 157,771 151,805 158,576 154,125 


32 32 37 33 33 


1. In 1934 and 1935 the same companies are included. The rates for the third 
quarter of the years 1930-1934 include 22 of these companies which employed 
an average of 123,806 men during these months or 82% of the 151,805 men rep- 
resenting the sample population for the five year average. 

2. Exclusive of disability from venereal diseases and a few numerically un- 


amportant causes of Gisability. 
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with 9.4 during the same period of 
the preceding year. That the influ- 
enza experience of the group of in- 
dustrial workers under consideration 
was representative of the general ex- 
perience among employed persons 
throughout the country is indicated 
by the statistics of influenza mortality 
for the many millions of wage-earn- 
ers and their dependents who are in- 
sured in the Industrial Department of 
the Metropolitan Life Insurance Com- 
pany. Mortality from influenza, ac- 
cording to the Metropolitan Com- 
pany’s records, was greater during the 
first nine months of 1935 than in the 
same period of 1934. The company 
reports, however, that the excess was 
not marked, and has decreased as the 
year has progressed.’ 

For non-respiratory diseases as a 
whole the incidence rate was almost 
the same tn each of the periods under 
review. However, a small increase 
is shown both in the third quarter 
and in the first nine months of 1935 
in the frequency of diseases of the 
circulatory and of the genito-urinary 
systems. The prevalence of epidemic 
and endemic diseases exclusive of in- 
fluenza also appears to have been 
somewhat greater in the first nine 
months of 1935 than in the same peri- 
od of the vear before. However, a re- 
duced incidence is shown in digestive 
diseases as a whole, and an appreci- 
@eble decrease in the frequency of 
non-industrial accidents occurred in 
the third quarter and in the first nine 
months of 1935 as compared with cor- 
responding periods of 1934. 

In general, the morbidity rates are 
indicative of relatively good health 
conditions during the first three quar- 
ters of 1935. Although the frequency 
of disabling sickness was somewhat 
greater than in 1934, the rate was be- 
low the average for the preceding five 
years. Brilliant results in comparison 
with those of the preceding year are 
not to be expected, because in 1933 
and 1934 unusually low sickness in- 
cidence rates were recorded for the 
sample of the industrial population 
under consideration. 

The sickness rates presented above 
hased on reports of cases causing 
jility for more than one week 

and for which cash benefits are paid 
from funds to which the employee, 
the employer, or both contribute. The 
venereal diseases, and a few numeri- 
cally unimportant causes of disability 
are not included. 

The comparison of disability rates 
in 1935 with those in 1934 is based on 
the reports of identical companies, 32 
in number, and the five-year aver- 
ages are based on the experience of 
almost the same employee groups. 
The reporting companies employ men 
in almost all parts of the country: 
however, a majority of the workers 
covered in the record live north of 
the Ohio and east of the Mississippi 
rivers 


Impartial Medical Panels for 
Compensation Cases 
NGLAND has had a long experi- 
ence with compensation § prob- 
lems.* Within the past few vears the 
medical arrangements scheme has 
provided for the appointment of a 
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Medical Board of specially qualified 
medical men—acting through panels 
and stationed in suitable districts so 
as to cover the whole of Great Bri- 
tain—whose duty it is to give the 
necessary certificates in all cases 
where compensation is claimed for 
silicosis or asbestosis, and to carry 
out periodical medical examinations 
prescribed by law. The remunera- 
tion and expenses of the medical 
officers are paid out of a medical 
expense fund maintained by fees 
payable in respect of the examina- 
tions made and certificates given un- 
der the scheme, with a contribution 
from the Treasury. The fund is ad- 
ministered by trustees appointed by 
the Secretary of State. The decisions 
of the medical panel are taken to be 
final insofar as medical problems are 
concerned. 

Whether or not this plan is feasible 
in this country is still a matter of 
discussion. Industrial nurses, in 
whose industrial establishments there 
is apt to be a silicosis problem or an 
asbestosis hazard, should give serious 
thought to this whole matter. 


Lead Poisoning and Porphyria 
OTH reports a case* of lead poi- 
soning in which he investigated 

the relation between lead poisoning 
and the elimination of porphyrin. 
Each day he determined the quantity 
of urine, the elimination of porphy- 
rin in the urine, the specific gravity 
of the urine, the erythrocyte values, 
the hemoglobin content, the reticu- 
locytes and the resistance of the ery- 
throcytes. The results of these studies 
are recorded in a table that also in- 
dicates the porphyrin content of 
blood and feces. The porphyrin elim- 
ination in the urine and in the feces 
was greatly increased. In the ery- 
throcytes the protoporphyrin was 
greatly increased. There was no 
clear parallelism between the clini- 
cal symptoms and the porphyrin 
elimination. The symptoms decreased 
at a time when the porphyrin elim- 
ination was still rather high. The in- 
jection of liver extracts had no no- 
ticeable effect on the porphyrin elim- 
ination. 


CUMULATIVE INDEX 


of Articles, etc., of 
Original Publication, in Industrial 
Medicine. 
(The December, 1936, number will include 
the complete index of Volume 5) 


Vol. 5, No. 1, January, 1936 


Central States Society: 

Clinic, Jan. 15, 1936 ae steels ae 

Joint Meeting with Chicago Medi- 
cal Society 

Diseases: 

Infections. as Vulnerating Forces 
under Workmen’s Compensation 
Acts, by KURT GARVE, M.D. 

Examinations: 
Physical, of Employees 
Physical (Editorial) 
Fractures: 

Metatarsal and Phalangeal, One 
Splint for all, by GEO. G. DAVIS, 
M.D., F.A.C:S. 

Industrial Medicine: 

— Medical Trends (Editor- 

ial) 
Pneumokoniosis: 

In Industry, The Problem of (abstr. 
of. as presented by GEO. G. 
DAVIS, M.D., F.A.CS.) 
—-And Its Social Effects, by JAMES 
W. FERGUSON, M.D. 


Pages l- 52 


*Ztschr. f. klin. Med., 
Abstr., ].A.M.A,, 
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ATTORNEYS’ 
TEXT BOOK 


OF 
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by 


. 


Roscoe N. Gray, M.D. 
Surgical Director 


Aetna Life Insurance Company 


Doctor Gray's work brings him into daily 
contact with hundreds of physicians and sur- 
geons. He is the focal point for a nation-wide 
medical experience—abreast of new develop- 
ments in many specialties. The enormous 
amount of scientific data gathered from _ re- 
search in this wide experience is the basis for 
his useful new book, the Attorneys’ Texthook 
of Medicine. It deals with the field of medi- 
cine in which compensation and liability claims 
most frequently arise; is of utmost practical 
value to Doctors and Lawyers; is so written 
that Lawyers may understand Doctors, while, 
at the same time it is of utmost practical serv- 
ice to Doctors in diagnosis and treatment. The 
text is supported throughout by recognized au- 
thorities whose works are cited. It presents 
medicine through the eyes of the Insurance 
Carrier, a most important viewpoint, both for 
the protection of the patient and the protec- 
tion of society. It aids the Doctor to qualify 
in the service of insurance carriers on com- 
pensation and liability claims. 

Ihe usual medical text is of little value in 
meeting the modern medicolegal problems dis- 
cussed by Doctor Gray, Silicosis, Buerger’s 
Chromium Poisoning, the comparative 
values of permanent disabilities, etc., ete. <A 
condensed table of contents follows: 


Disease, 


Pannus 
Syphilis 

Paresis; Tabes 
Trachoma 
Trichomonas 
Tuberculosis 


NON-INFECTIOUS 


Buerger’s Disease 


Carbon Tetrachforide Compressed Air Disease 
Poisoning Fractures: Types and 


Chromium Poisoning ant ng 

Lead Poisoning . ; 
Manganese Poisoning ie noe Disease 
Mercury Poisoning Pe rocele 

Methyl Bromide et A hiaga 
wee a 

ilicosis - 

Sulphur Dioxide Radiodermatitis 


Poisoning Sarcoma 
Tumor 
INFECTIONS 


Varicocele — 
Bacteriology Varicose Veins 
Infection 


' RATIVE 
atieeon ADMINIST 


Arthritis Consultations 

Rheumatic Fever Estimates 

Arthritis- Rheumatism Measurements of 
Glossary of Terms Motion 

Heart Disease Measurement of 

Osteochondritis Strength : 
Deformans rermanent Disabilities 

Osteomyelitis Comparative Values 


FREE EXAMINATION—We in- 
vite you to send for this book on 
5 days’ free examination in your 
own office. Do this without obli- 
gation, and test its value in help- 
ing you determine what is wrong, 
in helping you direct the correct 
treatment, and in helping you es- 
timate the probable temporary or 
permanent disability. (Price if re- 
tained $12.) 


Accidents 


OCCUPATIONAL 
POISONS 


Anthracosis 
Asbestosis 
Baker’s Itch 
Benzol Poisoning 
Carbon Monoxide 
Poisoning 


dus til 
dic ink, 
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